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(1) Revisions to contract drawings, sheet nos. 3, 4, 10, and 13.  
 
(2)   Revisions to drawings by notation in the Special Clauses after the Index of Drawings, Section 00800, 

Attachment A.    
  
(3)   Revisions to Index of Drawings under section 00800 Attachment A to show revised drawings. 
 
(4)  Revisions to Section 01270 MEASUREMENT AND PAYMENT.  
 
(5)  Revisions to Section 10800 TOILET ACCESSORIES (addition of paragraph 3.3 Schedule).  
 
(6)  Revisions to Section 16415 ELECTRICAL WORK, INTERIOR. (under paragraph 2.2.1.1). 
 

2.  The date and time of bid opening is extended to July 17, 2003 at 2:00 p.m. LOCAL TIME.  
 

3.  The attached revised drawings supersede and replace the corresponding drawings.  The attached revised 
specification sections supersede and replace the corresponding specification sections.  Specification changes are 
generally identified, for convenience, by strikeout for deletions, and underlining of text for additions.  All portions 
of the revised or new pages shall apply whether or not changes have been indicated.  
 
4.  NOTICE TO BIDDERS:  Bidders must acknowledge receipt of this amendment by number and date on bid or by 
telegram.  Please mark outside of envelope in which your bid is enclosed to show amendment received. 
 
 
Encl:   
Drawing, sheet nos. 3, 4, 10, and 13  (revised) 
Section 00800A (revised) 
Section 01270 (revised) 
Section 10800 (revised) 
Section 16415 (revised) 
 
  
 
(End of Summary of Changes)  
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INDEX OF DRAWINGS 
 

RILEY CREEK MODERNIZATION,  
ALBENI FALLS DAM, OLDTOWN, IDAHO 

DRAWING NO. E-52-44-99 
 

 
SHEET 

NUMBER 
PLATE 

NUMBER 
 

TITLE 
REVISION 
NUMBER 

 
DATE 

  GENERAL   

1 T1.0 Title Sheet  27 NOV 02 

2 T1.1 Legend, Abbreviations And Sheet Index  27 NOV 02 

  CIVIL    

3 C1.1 Existing Site And Site Demolition Plan A 27 NOV 02 
2 JUL 03 

4 C1.2 Paving And Parking Plan A 27 NOV 02 
2 JUL 03 

5 C1.3 Utility Plan  27 NOV 02 

6 C6.1 Miscellaneous Sections And Details Sheet 1  27 NOV 02 

7 C6.2 Miscellaneous Sections And Details Sheet 2  27 NOV 02 

8 C6.3 Miscellaneous Sections And Details Sheet 3  27 NOV 02 

9 C6.4 Details And Site Coordinate Data  27 NOV 02 

  LANDSCAPE ARCHITECTURAL   

10 L1.1 Landscape Site Plan  A 27 NOV 02 
2 JUL 03 

11 L1.2 Landscape Planting And Irrigation Plan   27 NOV 02 

12 L1.3 Landscape Details Sheet 1  27 NOV 02 

13 L1.4 Landscape Details Sheet 2 A 27 NOV 02 
2 JUL 03 

14 L1.5 Landscape Details Sheet 3  27 NOV 02 

15 L1.6 Landscape Details Sheet 4  27 NOV 02 

16 L1.7 Landscape Details Sheet 5  27 NOV 02 

17 L1.8 Landscape Details Sheet 6  27 NOV 02 

18 L1.9 Landscape Details Sheet 7  27 NOV 02 
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SHEET 
NUMBER 

PLATE 
NUMBER 

 
TITLE 

REVISION 
NUMBER 

 
DATE 

  ARCHITECTURAL   

19 A0.1 Architectural General Notes And Typical 
Details 

 27 NOV 02 

20 A1.1 Plans And Details Sheet 1    27 NOV 02 

21 A1.2 Plans And Details Sheet 2   27 NOV 02 

22 A1.3 Gate House Sheet 1   27 NOV 02 

23 A1.4 Gate House Sheet 2   27 NOV 02 

24 A6.1 Schedules   27 NOV 02 

   STRUCTURAL   

25 S1.1 Pier Plans And Details   27 NOV 02 

26 S1.2 Miscellaneous Plans And Details   27 NOV 02 

   MECHANICAL/ELECTRICAL   

27 ME1.1 Mechanical And Electrical Building Plans And 
Details Sheet 1 

 27 NOV 02 

28 ME1.2 Mechanical And Electrical Building Plans And 
Details Sheet 2 

 27 NOV 02 

   MECHANICAL   

29 M1.1 Mechanical Details  27 NOV 02 

30 M1.2 Mechanical Schedules    27 NOV 02 

   ELECTRICAL   

31 E1.1 Electrical Site Plan  27 NOV 02 

32 E1.2 Electrical One-Line Diagram  27 NOV 02 

33 E1.3 Electrical Details  27 NOV 02 

34 E1.4 Electrical Panel Schedules  27 NOV 02 

35 E1.5 Electrical Panel Schedules  27 NOV 02 
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REVISIONS TO DRAWINGS 
 
Plate A1.1  
 
(a)  On Detail 4 RILEY CREEK 1 & 2 FLOOR PLAN change notation of “REPLACE EXISTING 
TOILET PARTITIONS AT RC-2 ONLY” to read  “REPLACE EXISTING TOILET PARTITIONS 
AND URINAL SCREEN AT RC-2 ONLY.”      
 
(b)  On Detail 5 RILEY CREEK 1 & 2 SIDE ELEVATION change dimension at roof line from “12′-8″ ” 
to read “19′-8.″ ”  
 
Plate A1.2  
 
On Detail 6 RILEY CREEK 4 FLOOR PLAN change the notation “NEW WD SCREEN WALL” to read  
“NEW WD SCREEN WALL.  MATCH EXISTING SCREEN WALL CONSTRUCTION, SIMILAR TO 
DETAILS 4 AND 5 ON SHEET L1.9" (Existing screen wall matches construction of the tank screen 
details on L1.9.)  
 
Plate A1.3  
 
On Detail 8 GATE HOUSE SECTION add the notation “2X6 PLASTIC LUMBER DECKING, 
TYPICAL AT RAMP, DECK, STEPS, AND CARPORT STOOP.” 
 
Plate C1.3 
 
Move location of the utility pad as shown for site #68 from the front to the back of the site in accordance 
with detail 1 on PL. L1.4.  Change location of new waterline to connect to revised utility pad location.   
 
Plate E1.1  
 
Change location of new power line to correspond to location of revised utility pad location as noted for 
site #68 on plate C1.3. 
 
Plate L1.1  
 
(a)  Measurement Guidelines:  In case of discrepancy between trail width dimensions and scaled widths, 
written dimensions shall take precedence over scaled widths.  
 
Plate L1.2 
 
(a) Revise Symbol 4 note under Construction Legend to read “NEW TREES- SEE PLANT LEGEND 
BELOW AND DETAILS SHEET L1.7.  FOR ADDITIONAL NEW TREES TO BE PROVIDED 
WITHIN CAMPSITE LOOPS, SEE TYPICAL CAMP RESTORATION DETAILS 1 & 2 ON PL. L1.5.” 
 
(b)  Revise under the General Notes # 6 to read “PUMP IS A REDJACKET 10 H.P. 230 V./SINGLE 
PHASE PUMP, WITH 100 PSI AVAILABLE AT PUMP AND DESIGN PRESSURE OF 40 PSI.”  
 
(c)  Under the General Notes add # 12 to read “EXISTING PUMP SHALL MAINTAIN EXISTING 
MANUAL OFF/ON SWITCH OPERATION.” 
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 REFERENCE DRAWINGS 
 
Reference drawings provided show conditions at time of construction.  These drawings are furnished for 
information only and the Government does not warrant that conditions will be exactly as shown.  Minor 
deviations can be anticipated and shall not be the basis for a claim for extra compensation. 
 
SHEET 
NUMBER 

REFERENCE 
DRAWING 
NUMBER 

 
 
TITLE 

 
REVISION 
NUMBER 

 
 
DATE 

36 R1.1 As-Built Sheet 1   

37 R1.2 As-Built Sheet 2   

38 R1.3 Foundation Exploration   

     
 

REVISIONS TO REFERENCE DRAWINGS 
 
NOTE:  As-Built Sheets 1 and 2 were inadvertently labeled as Sheet R1.2 and R1.1, respectively.  Correct 
the designation of As-Built Sheet 1 to indicate R1.1 and As-Built Sheet 2 to indicate R1.2. 
 
As-Built Sheets 1 & 2  
 
Add General Note # 1 to read “EXISTING MAINLINE PIPING FROM THE PUMP SOURCE IS 3" 
DIA. PVC, RUNNING TO THE ROAD, THEN RUNS WEST PARALLEL TO ENTRY ROAD TO 
EXISTING DRAIN VALVE AT SECONDARY PICNIC SHELTER PARKING AREA.” 
 
 STANDARD DETAILS BOUND IN THE SPECIFICATIONS 
 
DRAWING 
NUMBER 

SHEET 
NUMBER 

 
                      TITLE 

DATE 

    
SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

 1 Hard Hat Sign 10SEP90 

 1, 2, & 3 Civil Works Project Identification Sign REV 07APR88 
    

END OF ATTACHMENT 
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 SECTION 01270 
 
 MEASUREMENT AND PAYMENT 
 
 
PART 1  GENERAL 
 
1.1   GENERAL  
 
The contract price shall constitute full compensation for furnishing all plant, labor, materials, 
appurtenances, and incidentals and performing all operations necessary to construct and complete the 
work in accordance with these specifications and the applicable drawings, including surveying performed 
by the Contractor.  Payment shall be considered as full compensation, notwithstanding that minor features 
may not be mentioned herein.  Material and work paid for under one item will not be paid for under any 
other item.  No separate payment will be made for the work, services, or operations required by the 
Contractor, as specified in DIVISION 1, GENERAL REQUIREMENTS, to complete the project in 
accordance with these specifications; all costs thereof shall be considered as incidental to the work.  Items 
of work for which no separate payment is provided shall be considered as incidental to the performance of 
the work with which it is associated.  
 
1.2   MEASUREMENT GUIDELINES 
 

1.2.1  Lump Sum Items 
 

Items measured as a lump sum will be measured for payment as a complete job in the locations 
indicated.  This measurement includes all incidental work and materials such as fittings, fasteners, 
electrical materials, and O&M manuals that are necessary to make a complete job.  Unless the payment 
item paragraph makes a specific exception of any item, incidental items will not be measured under any 
other item even though there is another listing for the work or material. 
 
1.2.2  Unit Quantity Items 
 
Items measured as a unit quantity will be measured for payment by the actual quantity of material 
installed in place or other work as required to make a complete job. 
 
1.3  PAYMENT ITEMS 
 
The contract line items shown on the SCHEDULE are further described as follows: 
 
1.3.1  Item No. 0001 (BASE ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0001, All Work for Riley Creek 
Modernization Except for Items Separately Priced, Complete, payment of which shall constitute full 
compensation for costs associated with the item of work as shown on the drawings and as specified.  This 
item includes but is not necessarily limited to the following features of work:  
 

a.  Campsite Rehabilitation (both loops)   

b.  Revegetation and restoration plantings  
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c.  Traffic Signage  

d.  Water System improvements and additions (Base-bid area only) 

e.  Electrical System improvements and additions (Base-bid area only) 

f.  Irrigation System (Includes design of entire system, installation of pipe sleeves under all roads and 
trails, and installation of the irrigation system within the Base-bid area as indicated. 

g.  Trails (paved and unpaved within the Base-bid area or as noted.)   

h.  ADA Picnic Table pads/slabs (one required in Base-bid area – all others in Options 9, 10, and 14) 

i.  Turf Renovation (Includes topsoil placement, tillage, and permanent lawn seeding within the Base-
bid area only.)  

j.  Asphalt Paving – Roads and Parking, Trails (except as stated or shown in Options 9, 10, and 14) 
including tree removals as noted on Drawing Sheet 3 and associated disposal and stockpiling for 
Government disposition.  Additional tree removals are paid under Item 0003. 

k.  Boat Ramp Improvements and Expansion  

l.  Ramp to fishing pier (Detail 7 – Plate L1.5) 

1.3.2  Item No. 0002 (BASE ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0002, All work for Addition and 
Alterations to Building RC-2, Raven Loop Restroom, Complete, payment of which shall constitute full 
compensation for costs associated with the item of work as shown on the drawings and as specified. 
 
1.3.3  Item 0003 - Selective Tree, Stump and Root Removal and Disposal 

1.3.3.1  Payment 

Payment will be made at the applicable contract unit prices under Item 0003 “Selective Tree, Stump and 
Root Removal and Disposal”  under one of the subitems described hereinafter.  Payment shall include the 
cost of all labor and equipment required for the item of work, complete.  Selective tree removal will occur 
at campsite areas and trails and includes removal of trees and stumps identified on Sheet 13, Detail 1 
“Typical Site Renovation Work.”   

1.3.3.1.1  Item 0003AA, 6-Inch to 12-Inch Diameter Tree, Including Stump and Roots 

1.3.3.1.2  Item 0003AB, Over 12-inch to 18-Inch Diameter Tree, Including Stump and Roots 

1.3.3.1.3  Item 0003AC, 6-Inch to 12 Inch Diameter Stump, Including Roots 

1.3.3.1.4  Item 0003AD, Over 12-inch to 18-Inch Diameter Stump, Including Roots  
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1.3.3.2  Measurement 

Unit is each (EA) tree.  The size shall be determined by the average diameter of the trunk 24 inches above 
the ground line.  The diameter shall be measured to the nearest full inch.  Measurement will not include 
the tree removal work, as such, identified as part of a lump sum payment item.   

1.3.4   ITEM 0004 (BASE ITEM) 
 
Payment will be made at the contract lump sum price for Item No. 0004, All Work for As-Built 
Drawings; payment of which shall constitute full compensation, for costs associated with the specified 
item of work complete.  No partial or total payment will be made for this item until the as-built drawings, 
both marked up blue prints and electronic files are fully approved by the Government (A or B action) and 
all copies of approved drawings and electronic media received by the Government.  This item is inclusive 
of all base and optional items that are awarded. 

1.3.5   ITEM 0005 (BASE ITEM) 
 
Payment will be made at the contract lump sum price for Item No. 0005, All Work for O&M Manuals; 
payment of which shall constitute full compensation, for costs associated with specified item of work, 
complete.  No partial or total payment will be made for this item until all O&M manuals are fully 
approved by the Government (A or B action) and all copies of final manuals are received by the 
Government in their final binders.  This item is inclusive of all base and optional items that are awarded. 

1.3.6  Item No. 0006 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0006, All work for Addition and 
Alterations to Building RC-1 Nighthawk Loop Restroom, Complete, payment of which shall constitute 
full compensation for costs associated with the item of work as shown on the drawings and as specified. 
 
1.3.7  Item No. 0007 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0007, All work for Alterations to RC-4 
Beach Restroom, Complete, payment of which shall constitute full compensation for costs associated with 
the item of work as shown on the drawings and as specified.  Include under this item all costs for 
providing the 300 gallon propane tank and associated concrete pad, screening fence and pipe connections 
to RC-4 for gas water heater unit WH-1. 
 
1.3.8  Item No. 0008 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0008, All work for Alterations to 
Building RC-3 Picnic Area Restroom, Complete, payment of which shall constitute full compensation for 
costs associated with the item of work as shown on the drawings and as specified. 
 
1.3.9  Item No. 0009 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0009, “Athletic and Recreational 
Improvements” in Work Area “A”, payment of which shall constitute full compensation for costs 
associated with the item of work as shown on the drawings and as specified.  This item includes but is not 
necessarily limited to the following features of work:  
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a.   Multi-Sport Court. 

b.   Volleyball Court. 

c.   Playground Expansion 

d.   Concrete paver plaza and concrete curb at RC-3. 

e.   Associated picnic table pads (5 each). 

f.   Associated trails 

g.   Associated turf and irrigation system 

h.   Drinking fountain  

i.   Plantings (Trees) 

See detail sheet for Work Area A at end of this section. 
 
1.3.10  Item No. 0010 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0010, All work for Building RC-5 
Picnic Shelter, Complete, payment of which shall constitute full compensation for costs associated with 
the item of work as shown on the drawings and as specified.  This item includes demolition of old shelter, 
relocated barbecue grill, and new concrete pavers and concrete curb between RC-4 and RC-5 and at 
barbecue pad.  
 
1.3.11  Item No. 0011 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0011, “Recreational Improvements” in 
Work Area “B”, Complete, payment of which shall constitute full compensation for costs associated with 
the item of work as shown on the drawings and as specified.  This item includes but is not necessarily 
limited to the following features of work:  
 

a.   Sand beach, and perimeter concrete curb and ADA beach access. 

b.   Retaining walls. 

c.   Associated trails  

d.   Associated turf and irrigation system. 

e.   Associated picnic table pads (4 each). 

f.   Steel piles (2 each). 

g.   Associated boat moorage area lighting  

h.   Grading of boat basin 
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See detail sheet for Work Area B at end of this section. 
 
1.3.12  Item No. 0012 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0012, All work for Building RC-7 
Gate House, Complete, payment of which shall constitute full compensation for costs associated with the 
item of work as shown on the drawings and as specified.  Include under this item all costs for providing 
the associated site utilities including electrical, water and sewer to point of connection to existing service 
or to the nearest distribution line installed under the base bid.  The work generally includes the sitework  
within the area identified as Work Area C on detail sheet at end of this section and the required 
connections to site utilities.  
 
1.3.13  Item No. 0013 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0013, All work for Building RC-6 
Storage Building, Complete, payment of which shall constitute full compensation for costs associated 
with the item of work as shown on the drawings and as specified.  Include under this item all costs for 
providing the underground electrical service to point of connection to panel at Gate House. 
 
1.3.14  Item No. 0014 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0014, All work for Alterations to 
Amphitheater, Complete, payment of which shall constitute full compensation for costs associated with 
the item of work as shown on the drawings and as specified.  This work includes relocation of all existing 
items specified for reuse.   
 
1.3.15  Item No. 0015 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0015, All work for “Dog Island” 
Improvements, Complete, payment of which shall constitute full compensation for costs associated with 
the item of work as shown on the drawings and as specified.  This item includes but is not necessarily 
limited to the following features of work associated with the island:  
 

a.   Bridge to island 

b.   Trails  

c.   ADA Picnic Table Pads (5 each) 

d.   Turf Renovation 

e.   Irrigation system 

This item does not include the new fishing pier.  Include cost of pier under Item 0016.  
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1.3.16  Item No. 0016 (OPTIONAL ITEM):   
 
Payment will be made at the contract lump sum price for Item No. 0016, All work for Piers and Pier 
Extension, Complete, payment of which shall constitute full compensation for costs associated with the 
item of work as shown on the drawings and as specified.  This item includes but is not necessarily limited 
to the following features of work:  
 

a.   New fishing piers (one off of Dog Island and one near amphitheater)   

b.   New courtesy pier at new boat launch lane. 

c.   Pier extension at pumphouse 

This item does not include the cost for any piles specifically stated as included in another item. 
 
1.4  PAYMENT INVOICE 
 
1.4.1  Progress Payment Invoice 
 
Requests for payment shall be submitted in accordance with Federal Acquisition Regulations (FAR) 
Subpart 32.9, entitled "PROMPT PAYMENT", and Paragraphs 52.232-5 and 52.232-27, entitled 
"Payments Under Fixed-Price Construction Contracts", and "Prompt Payment for Construction 
Contracts", respectively.  In addition each request shall be submitted in the number of copies and to the 
designated billing office as shown in the Contract.   
 
1.4.1.1  When submitting payment requests, the Contractor shall complete Blocks 1 through 12 of the 
"PROGRESS PAYMENT INVOICE" Form as directed by the Contracting Officer.  (A sample form is 
attached at the end of this Technical Specification Section.)  The completed form shall then become the 
cover document to which all other support data shall be attached. 
 
1.4.1.2  One additional copy of the entire request for payment, to include the "PROGRESS PAYMENT 
INVOICE" cover document, shall be forwarded to a separate address as designated by the Contracting 
Officer. 
 
1.4.1.3  The Contractor shall submit with each pay request, a list of subcontractors that have worked 
during that pay period.  The listing shall be broken down into weeks, identifying each subcontractor that 
has worked during a particular week, and indicate the total number of employees that have worked on site 
for each subcontractor for each week.  The prime Contractor shall also indicate the total number of 
employees for its on-site staff for each week. 
 
 
PARTS 2 and 3 NOT USED 
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 01270 – 10   

 
PROGRESS PAYMENT INVOICE 

See Federal Acquisition Regulations (FAR) 32.900, 52.232-5, & 52.232-27 
 

  1.  PROJECT AND LOCATION 
 
 

  2.  DATE 
 
 

 3.  CONTRACTOR NAME AND ADDRESS 
      (Must be the same as in the Contract) 
 
 
 
 

  4.  CONTRACT NO. 
 
_____________________________________ 
  5.  INVOICE NO. 
 
 

  6.  DESCRIPTION OF WORK 
 
 
 
 
 

  7.  PERIOD OF PERFORMANCE 
 
       From: 
 
       To: 
 

  8.  DISCOUNT TERMS 
 
  9.  OFFICIAL TO WHOM PAYMENT 
       IS TO BE FORWARDED 
       Name: 
       Title: 
       Phone:   (   )     -     

  10.  OFFICIAL TO BE NOTIFIED  
        OF DEFECTIVE INVOICE 
         Name: 
         Title: 
          Phone   (   )     - 

11.  CERTIFICATION:  I hereby certify, to the best of my knowledge and belief, that 
    (1)  The amounts requested are only for the performance in accordance with the specifications, terms, and  
    conditions of this contract; 
    (2)  Payments to subcontractors and suppliers have been made from previous payments received under 
    the contract, and timely payments will be made from the proceeds of the payment covered by this certification, 
    in accordance with subcontract agreements and the requirements of Chapter 39 of Title 31, United States Code; 
   and 
    (3)  This request for progress payment does not include any amounts which the prime contractor intends to 
    withhold or retain from a subcontractor or supplier in accordance with the terms and conditions of the subcontract. 
 
________________________________   ________________________________________  __________  
             (Signature)                                                          (Title)                                                  (Date) 
 
  12.   OTHER INFORMATION OR DOCUMENTATION 
         required by Contract.  Provide two (2) copies of each  
        (check and attach if applicable): 
 
        _____ Updated Progress Chart/Schedule 
        _____ Progress Narrative 
        _____ Certified Payrolls (submitted weekly) 
        _____ Safety Exposure Report 
        _____ Updated Submittal \register 
        _____ Progress Photos 
        _____ Subcontractor/Employee Listings 
 
 
 
 
 

(FOR GOVERNMENT USE ONLY) 
 
   Retainage:    _____%      Amt:  $____________ 
 
   Withholdings:   $ _________________ 
 
   Reason:  __________________________________ 
___________________________________________ 
 
   Following items are current: 
       As-Builts               _____ Yes   _____ No 
       O & M Manuals    _____ Yes   _____ No 
       1354 Data               _____ Yes   _____ No 
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SECTION 10800 
 

TOILET ACCESSORIES 
 
 

PART 1   GENERAL 
 

1.1   REFERENCES 
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM C 1036 (1991) Flat Glass 

 
COMMERCIAL ITEM DESCRIPTIONS (CID) 

 
CID A-A-2380 (Rev A) Dispenser, Paper Towel 

 
CID A-A-2398 (Rev B) Curtain, Shower and Window (Metric - 

SI) 
 
1.2   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
SD-01 Data 

 
Finishes; G.    Accessory Items; G. 

 
Manufacturer's descriptive data and catalog cuts indicating materials of 
construction, fasteners proposed for use for each type of wall construction, 
mounting instructions, operation instructions, and cleaning instructions. 

 
SD-14 Samples 

 
Finishes; G.    Accessory Items; G. 

 
One sample of each accessory proposed for use.  Approved samples may be 
incorporated into the finished work, provided they are identified and their 
locations noted. 

 
1.3   DELIVERY, STORAGE, AND HANDLING 
 
Toilet accessories shall be wrapped for shipment and storage, delivered to 
the job site in manufacturer's original packaging, and stored in a clean, 
dry area protected from construction damage and vandalism. 
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1.4   WARRANTY 
 
Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided. 

 
PART 2   PRODUCTS 
 

2.1   MANUFACTURED UNITS 
 
Toilet accessories shall be provided where indicated in accordance with the 
drawings.  Porcelain type, tile-wall accessories are specified in Section 
09310 CERAMIC TILE.  Each accessory item shall be complete with the 
necessary mounting plates and shall be of sturdy construction with corrosion 
resistant surface. 

 
2.1.1   Anchors and Fasteners 
 
Anchors and fasteners shall be capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and shall be 
suited for use with the supporting construction.  Exposed fasteners shall be 
of tamperproof design and shall be finished to match the accessory. 

 
2.1.2   Finishes 
 
Except where noted otherwise, finishes on metal shall be provided as 
follows: 

 
           Metal                              Finish 
           _____                              ______ 
 
     Stainless steel                    No. 4 satin finish 
 
     Carbon steel, copper alloy,        Chromium plated, bright 
     and brass 
 
2.2   ACCESSORY ITEMS 
 
Accessory items shall conform to the requirements specified below. 

 
2.2.1   Grab Bar (GB) 
 
Bobrick, B-5806, or equal.  Grab bar shall be 18 gauge, 1-1/4 inches OD Type 
304 stainless steel.  Grab bar shall be form and length as indicated.  
Exposed mounting flange shall have mounting holes concealed.  Grab bar shall 
have peened non-slip surface.  Installed bars shall be capable of 
withstanding a 500 pound vertical load without coming loose from the 
fastenings and without obvious permanent deformation.  Space between wall 
and grab bar shall be 1-1/2 inch. 

 
2.2.2   Mirrors, Glass (MG) 
 
Bobrick, B-165, or equal.  Glass for mirrors shall be Type I transparent 
flat type, Class 1-clear.  Glazing Quality q1 1/4 inch thick conforming to 
ASTM C 1036.  Glass shall be coated on one surface with silver coating, 
copper protective coating, and mirror backing paint.  Silver coating shall 
be highly adhesive pure silver coating of a thickness which shall provide 
reflectivity of 83 percent or more of incident light when viewed through 1/4 
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inch thick glass, and shall be free of pinholes or other defects.  Copper 
protective coating shall be pure bright reflective copper, homogeneous 
without sludge, pinholes or other defects, and shall be of proper thickness 
to prevent "adhesion pull" by mirror backing paint.  Mirror backing paint 
shall consist of two coats of special scratch and abrasion-resistant paint 
and shall be baked in uniform thickness to provide a protection for silver 
and copper coatings which will permit normal cutting and edge fabrication. 

 
2.2.3   Mirror, Metal (MM) 
 
Bobrick, B1556, or equal.  Metal mirror shall be bright polished stainless 
steel, mirror quality, 0.037 inch minimum thickness, edges turned back 1/4 
inch and recess fitted with tempered hardboard backing, and theft-proof 
fasteners.  Size shall be in accordance with the drawings. 

 
2.2.4   Paper Towel Dispenser (PTD) 
 
Bobrick, B-262, or equal.  Paper towel dispenser shall conform to CID A-A-
2380, Type I, shall be constructed of not less than 0.269 inch Type 304 
stainless steel, and shall be surface mounted.  Dispenser shall have a towel 
compartment. Locking mechanism shall be tumbler key lock. 

 
2.2.5   Combination Paper Towel Dispenser/Waste Receptacle Units (PTDWR) 
 
Bobrick, B-43949, or equal.  Dispenser/receptacle shall be surface mounted 
and shall have a capacity of 600 sheets of C-fold, single-fold, or quarter-
fold towel.  Waste receptacle shall be designed to be locked in unit and 
removable for service.  Locking mechanism shall be tumbler key lock.  Waste 
receptacle shall have a capacity of 12 gallons.  Unit shall be fabricated of 
not less than 0.30 inch stainless steel welded construction with all exposed 
surfaces having a satin finish.  Waste receptacle that accepts reusable 
liner standard for unit manufacturer shall be provided. 

 
2.2.6   Sanitary Napkin Disposer (SND) 
 
Bobrick, B-254, or equal.  Sanitary napkin disposal shall be constructed of 
Type 304 stainless steel with removable leak-proof receptacle for disposable 
liners.  Fifty disposable liners of the type standard with the manufacturer 
shall be provided.  Receptacle shall be retained in cabinet by tumbler lock.  
Disposer shall be provided with a door for inserting disposed napkins, and 
shall be partition mounted, double access. 

 
2.2.7   Shower Curtain (SC) 
 
Bobrick, 204-2 and 204-3, or equal.  Shower curtain shall conform to CID A-
A-2398, Style I, size to suit conditions.  Curtain shall be anti-bacterial 
nylon/vinyl fabric.  Color shall be as shown in Section 09915 COLOR 
SCHEDULE. 

 
2.2.8   Shower Curtain Rods (SCR) 
 
Bobrick, B207, or equal.  Shower curtain rods shall be Type 304 stainless 
steel 1-inch OD by 0.049 inch minimum straight to meet installation 
conditions. 
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2.2.9   Soap Dispenser (SD) 
 
Bobrick, B2111, or equal.  Soap dispenser shall be surface mounted, liquid 
type consisting of a vertical Type 304 stainless steel tank with holding 
capacity of 40 fluid ounces with a corrosion-resistant all-purpose valve 
that dispenses liquid soaps, lotions, detergents and antiseptic soaps.  

 
2.2.10   Toilet Tissue Dispenser (TTD) 
 
Bobrick, B-2888, or equal.  Toilet tissue holder shall be Type II - surface 
mounted with two rolls of standard tissue mounted horizontally.  Cabinet 
shall be carbon steel, bright chromium plated finish. 

 
2.2.11   Waste Receptacle (WR) 
 
Bobric, B5277, or equal.  Waste receptacle shall be Type 304 stainless 
steel, designed for surface mounting.  Reuseable liner, of the type standard 
with the receptacle manufacturer, shall be provided.  Capacity shall be not 
less than 2 cubic feet.  Receptacles with push doors and doors for access to 
the waste compartment shall have continuous hinges.   

 
PART 3   EXECUTION 
 
3.1   INSTALLATION 
 
Toilet accessories shall be securely fastened to the supporting construction 
in accordance with the manufacturer's approved instructions.  Accessories 
shall be protected from damage from the time of installation until 
acceptance. 

 
3.2   CLEANING 
 
Material shall be cleaned in accordance with manufacturer's recommendations.  
Alkaline or abrasive agents shall not be used.  Precautions shall be taken 
to avoid scratching or marring of surfaces. 

 
3.3   SCHEDULE 
 

Accessories Required 
 
RC-1 
 

Grab Bars - 4 in the new toilet room portion, (see 4/A1.1) 6 in the new 
shower room portion (2 if continuous), (see 4/A1.1). 
Mirrors, Glass - 2 
Paper Towel Dispenser - 2 
Sanitary Napkin Disposer - 2 
Shower Curtain - 2 
Shower Curtain Rod - 2 
Soap Dispenser - 2 
Toilet Tissue Dispenser - 2 
Waste Receptacle - 2 
Hooks - 4 
Combination Paper Towel Dispenser/Waste Receptacle Units - 2 (if used, 
replaces Paper Towel Dispenser (PTD) & Waste Receptacle (WR)) 
Note:  All existing accessories removed during the renovation need to 
be re-attached. 
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RC-2 
 

Grab Bars - 4 in the new toilet room portion, (see 4/A1.1) 6 in the new 
shower room portion (2 if continuous), (see 4/A1.1). 
Mirrors, Glass - 2 
Paper Towel Dispenser - 2 
Sanitary Napkin Disposer - 2 
Shower Curtain - 2 
Shower Curtain Rod - 2 
Soap Dispenser - 2 
Toilet Tissue Dispenser - 2 
Waste Receptacle - 2 
Hooks - 4 
Combination Paper Towel Dispenser/Waste Receptacle Units - 2 (if used, 
replaces Paper Towel Dispenser (PTD) & Waste Receptacle (WR)) 
Note:  All existing accessories removed during the renovation need to 
be re-attached. 

 
RC-3 
 

Grab Bars - none 
Mirrors, Glass - none 
Paper Towel Dispenser - none 
Sanitary Napkin Disposer - none 
Shower Curtain - none 
Shower Curtain Rod - none 
Soap Dispenser - none 
Toilet Tissue Dispenser - none 
Waste Receptacle - none 
Combination Paper Towel Dispenser/Waste Receptacle Units - none (if 
used, replaces Paper Towel Dispenser (PTD) & Waste Receptacle (WR)) 
Note:  All existing accessories removed during the renovation need to 
be re-attached. 

 
RC-4 
 

Grab Bars - 4 in the shower (2 if continuous), see 6/A1.2 
Mirrors, Glass - none 
Paper Towel Dispenser - none 
Sanitary Napkin Disposer - none 
Shower Curtain - 2 
Shower Curtain Rod - 2 
Soap Dispenser - none 
Toilet Tissue Dispenser - none 
Waste Receptacle - none 
Hooks - 4 
Combination Paper Towel Dispenser/Waste Receptacle Units - 2 (if used, 
replaces Paper Towel Dispenser (PTD) & Waste Receptacle (WR)) 
Note:  All existing accessories removed during the renovation need to 
be re-attached. 
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Gatehouse Bathroom 
 

Grab Bars - 2 
Mirrors, Glass - 1 
Paper Towel Dispenser - 1 
Sanitary Napkin Disposer - 1 
Shower Curtain - none 
Shower Curtain Rod - none 
Soap Dispenser - 1 
Toilet Tissue Dispenser - 1 
Waste Receptacle - 1 
Combination Paper Towel Dispenser/Waste Receptacle Units - 1 (if used, 
replaces Paper Towel Dispenser (PTD) & Waste Receptacle (WR)) 

 
 
 

END OF SECTION 
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SECTION 16415 
 

ELECTRICAL WORK, INTERIOR 
 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only. 

 
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

 
ANSI C78.1 (1991; C78.1a; R 1996) Fluorescent Lamps - 

Rapid-Start Types - Dimensional and 
Electrical Characteristics 

 
ANSI C78.20 (1995) Electric Lamps - Characteristics of 

Incandescent Lamps A, G, PS, and Similar 
Shapes with E26 Medium Screw Bases 

 
ANSI C78.21 (1995) Physical and Electrical 

Characteristics - Incandescent Lamps - PAR 
and R Shapes 

ANSI C78.2A (1991) 18 & 26- Watt, Compact Fluorescent 
Quad Tube Lamps 

 
ANSI C78.2B (1992) 9 & 13-Watt, Compact Fluorescent Quad 

Tube Lamps 
 
ANSI C82.1 (1997) Specifications for Fluorescent Lamp 

Ballasts 
 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
 
ASTM B 1 (1995) Hard-Drawn Copper Wire 

 
ASTM B 8 (1999) Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft 
 
ASTM D 709 (1992; R 1997) Laminated Thermosetting 

Materials 
 
ASTM D 4059 (1996) Analysis of Polychlorinated Biphenyls 

in Insulating Liquids by Gas Chromatography 
 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 
 
NEMA 250 (1991) Enclosures for Electrical Equipment 

(1000 Volts Maximum) 
 
NEMA AB 1 (1993) Molded Case Circuit Breakers and 

Molded Case Switches 
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NEMA FU 1 (1986) Low Voltage Cartridge Fuses 
 
NEMA LE 4 (1987) Recessed Luminaires, Ceiling 

Compatibility 
 
NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Motors and 

Generators 
 
NEMA MG 10 (1994) Energy Management Guide for Selection 

and Use of Polyphase Motors 
 
NEMA OS 1 (1996) Sheet-Steel Outlet Boxes, Device 

Boxes, Covers, and Box Supports 
 
NEMA OS 2 (1986; Errata Aug 1986; R 1991) Nonmetallic 

Outlet Boxes, Device Boxes, Covers and Box 
Supports 

 
NEMA PB 1 (1995) Panelboards 

 
NEMA TC 2 (1990) Electrical Polyvinyl Chloride (PVC) 

Tubing (EPT) and Conduit (EPC-40 and EPC-80) 
 
NEMA WD 1 (1983; R 1989) General Requirements for 

Wiring Devices 
 
NEMA WD 6 (1988) Wiring Devices - Dimensional 

Requirements 
 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 
 
NFPA 70 (1999) National Electrical Code 

 
NFPA 101 (1997; Errata 97-1; TIA 97-1) Life Safety 

Code 
 

UNDERWRITERS LABORATORIES (UL) 
 
UL 5 (1996) Surface Metal Raceways and Fittings  

 
UL 6 (1997) Rigid Metal Conduit 

 
UL 20 (1995; Rev thru Oct 1998) General-Use Snap 

Switches 
 
UL 44 (1997; Rev Mar 1999) Thermoset-Insulated 

Wires and Cables 
 
UL 50 (1995; Rev thru Oct 1997) Enclosures for 

Electrical Equipment 
 
UL 67 (1993; Rev thru Nov 1995) Panelboards 

 
UL 83 (1998) Thermoplastic-Insulated Wires and 

Cables 
 
UL 198B (1995) Class H Fuses 
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UL 198D (1995) Class K Fuses 

 
UL 198E (1988; Rev Jul 1988) Class R Fuses 

 
UL 198H (1988; Rev thru Nov 1993) Class T Fuses 

 
UL 360 (1996; Rev thru Oct 1997) Liquid-Tight 

Flexible Steel Conduit 
 
UL 467 (1993; Rev thru Aug 1996) Grounding and 

Bonding Equipment 
 
UL 486A (1997; Rev thru Dec 1998) Wire Connectors and 

Soldering Lugs for Use with Copper Conductors 
 
UL 486C (1997; Rev thru Aug 1998) Splicing Wire 

Connectors 
 
UL 486E (1994; Rev thru Feb 1997) Equipment Wiring 

Terminals for Use with Aluminum and/or Copper 
Conductors 

 
UL 489 (1996; Rev thru Dec 1998) Molded-Case Circuit 

Breakers, Molded-Case Switches, and Circuit-
Breaker Enclosures 

 
UL 498 (1996; Rev thru Sep 1998) Attachment Plugs 

and Receptacles 
 
UL 510 (1994; Rev thru Apr 1998) Polyvinyl Chloride, 

Polyethylene, and Rubber Insulating Tape 
 
UL 512 (1993; R Dec 1995) Fuseholders 

 
UL 514A (1996; Rev Jul 1998) Metallic Outlet Boxes 

 
UL 514B (1997; Rev Oct 1998) Fittings for Cable and 

Conduit 
 
UL 514C (1996; R Sep 1998) Nonmetallic Outlet Boxes, 

Flush-Device Boxes, and Covers 
 
UL 542 (1994; Rev thru Jul 1998) Lampholders, 

Starters, and Starter Holders for Fluorescent 
Lamps 

 
UL 651 (1995; Rev thru Oct 1998) Schedule 40 and 80 

Rigid PVC Conduit 
 
UL 651A (1995; Rev thru Apr 1998) Type EB and A Rigid 

PVC Conduit and HDPE Conduit 
 
UL 797 (1993; Rev thru Mar 1997) Electrical Metallic 

Tubing 
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UL 817 (1994; Rev thru Jul 1998) Cord Sets and 
Power-Supply Cords 

 
UL 869A (1998) Reference Standard for Service 

Equipment 
 
UL 924 (1995; Rev thru Oct 97) Emergency Lighting 

and Power Equipment 
 
UL 935 (1995; Rev thru Oct 1998)Fluorescent-Lamp 

Ballasts 
 
UL 943 (1993; Rev thru May 1998)Ground-Fault 

Circuit-Interrupters 
 
UL 1004 (1994; Rev thru Dec 1997) Electric Motors 

 
UL 1010 (1995; Rev thru Dec 1996)Receptacle-Plug 

Combinations for Use in Hazardous 
(Classified) Locations 

 
UL 1242 (1996; Rev Mar 1998) Intermediate Metal 

Conduit 
 
UL 1570 (1995; Rev thru Jun 1997) Fluorescent 

Lighting Fixtures 
 
UL 1571 (1995; Rev thru Jun 1997) Incandescent 

Lighting Fixtures 
 
UL 1660 (1994; Rev Apr 1998) Liquid-Tight Flexible 

Nonmetallic Conduit 
 
UL Elec Const Dir (1998) Electrical Construction Equipment 

Directory 
 
1.2   GENERAL 
 
1.2.1   Rules 
 
The installation shall conform to the requirements of NFPA 70 and NFPA 101, 
unless more stringent requirements are indicated or shown. 

 
1.2.2   Coordination 
 
The drawings indicate the extent and the general location and arrangement of 
equipment, conduit, and wiring.  The Contractor shall become familiar with 
all details of the work and verify all dimensions in the field so that the 
outlets and equipment shall be properly located and readily accessible.  
Lighting fixtures, outlets, and other equipment and materials shall be 
carefully coordinated with mechanical or structural features prior to 
installation and positioned according to architectural reflected ceiling 
plans; otherwise, lighting fixtures shall be symmetrically located according 
to the room arrangement when uniform illumination is required, or 
asymmetrically located to suit conditions fixed by design and shown.  
Raceways, junction and outlet boxes, and lighting fixtures shall not be 
supported from sheet metal roof decks.  If any conflicts occur necessitating 
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departures from the drawings, details of and reasons for departures shall be 
submitted and approved prior to implementing any change.  The Contractor 
shall coordinate the electrical requirements of the mechanical work and 
provide all power related circuits, wiring, hardware and structural support, 
even if not shown on the drawings. 

 
1.2.3   Special Environments 
 
1.2.3.1   Weatherproof Locations 
 
Wiring, Fixtures, and equipment in designated locations shall conform to 
NFPA 70 requirements for installation in damp or wet locations. 

 
1.2.4   Standard Products 
 
Material and equipment shall be a standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening. 

 
1.2.5   Nameplates 
 
1.2.5.1   Identification Nameplates 
 
Major items of electrical equipment and major components shall be 
permanently marked with an identification name to identify the equipment by 
type or function and specific unit number as indicated.  Designation of 
motors shall coincide with their designation in the motor control center or 
panel.  Unless otherwise specified, identification nameplates shall be made 
of laminated plastic in accordance with ASTM D 709 with black outer layers 
and a white core.  Edges shall be chamfered.  Plates shall be fastened with 
black-finished round-head drive screws, except motors, or approved 
nonadhesive metal fasteners.  When the nameplate is to be installed on an 
irregular-shaped object, the Contractor shall devise an approved support 
suitable for the application and ensure the proper installation of the 
supports and nameplates.  In all instances, the nameplate shall be installed 
in a conspicuous location.  At the option of the Contractor, the equipment 
manufacturer's standard embossed nameplate material with black paint-filled 
letters may be furnished in lieu of laminated plastic.  The front of each 
panelboard shall have a nameplate to indicate the phase letter, 
corresponding color and arrangement of the phase conductors.  The following 
equipment, as a minimum, shall be provided with identification nameplates: 

 
          Minimum 1/4 inch 
            High Letters 
 
          Panelboards                      
          Transformers 
      Motors 
 
Each panel provided with a nameplate in addition to nameplates listed above, 
which shall be provided for individual compartments in the respective 
assembly, including nameplates which identify "future," "spare," and 
“spaces." 
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1.2.6   As-Built Drawings 
 
Following the project completion or turnover, within 30 days the Contractor 
shall furnish 2 sets of as-built drawings to the Contracting Officer. 

 
1.3   SUBMITTALS 
 
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office that 
will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES: 

 
SD-01 Data 

 
Manufacturer's Catalog; G. 

 
Data composed of catalog cuts, brochures, circulars, specifications, product 
data, and printed information in sufficient detail and scope to verify 
compliance with the requirements of the contract documents. 

 
Material, Equipment, and Fixture Lists. 

 
A complete itemized listing of equipment and materials proposed for 
incorporation into the work.  Each entry shall include an item number, the 
quantity of items proposed, and the name of the manufacturer of each item. 

 
Installation Procedures; G. 

 
Installation procedures for rotating equipment and transformers.  Procedures 
shall include diagrams, instructions, and precautions required to install, 
adjust, calibrate, and test devices and equipment. 

 
SD-04 Drawings 

 
Interior Electrical Equipment; G. 

 
Detail drawings consisting of equipment drawings, illustrations, schedules, 
instructions, diagrams, and other information necessary to define the 
installation.  Detail drawings shall show the rating of items and systems 
and how the components of an item and system are assembled, function 
together, and how they will be installed on the project.  Data and drawings 
for component parts of an item or system shall be coordinated and submitted 
as a unit.  Data and drawings shall be coordinated and included in a single 
submission.  Multiple submissions for the same equipment or system are not 
acceptable except where prior approval has been obtained from the 
Contracting Officer.  In such cases, a list of data to be submitted later 
shall be included with the first submission.  Detail drawings shall show 
physical arrangement, construction details, connections, finishes, materials 
used in fabrication, provisions for conduit entrance, access requirements 
for installation and maintenance, physical size, electrical characteristics, 
foundation and support details, and equipment weight.  Drawings shall be 
drawn to scale and/or dimensioned.  Optional items shall be clearly 
identified as included or excluded.  Detail drawings shall as a minimum 
include: 

 
a.  Motors and rotating machinery. 
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b.  Sway bracing for suspended luminaires. 
 
Structural drawings showing the structural or physical features of major 
equipment items, components, assemblies, and structures, including 
foundations or other types of supports for equipment and conductors.  These 
drawings shall include accurately scaled or dimensioned outline and 
arrangement or layout drawings to show the physical size of equipment and 
components and the relative arrangement and physical connection of related 
components.  Weights of equipment, components and assemblies shall be 
provided when required to verify the adequacy of design and proposed 
construction of foundations or other types of supports.  Dynamic forces 
shall be stated for switching devices when such forces must be considered in 
the design of support structures.  The appropriate detail drawings shall 
show the provisions for leveling, anchoring, and connecting all items during 
installation, and shall include any recommendations made by the 
manufacturer. 

 
Electrical drawings including single-line and three-line diagrams, and 
schematics or elementary diagrams of each electrical system; internal wiring 
and field connection diagrams of each electrical device when published by 
the manufacturer; wiring diagrams of cabinets, panels, units, or separate 
mountings; interconnection diagrams that show the wiring between separate 
components of assemblies; field connection diagrams that show the 
termination of wiring routed between separate items of equipment; internal 
wiring diagrams of equipment showing wiring as actually provided for this 
project.  Field wiring connections shall be clearly identified. 

 
If departures from the contract drawings are deemed necessary by the 
Contractor, complete details of such departures, including changes in 
related portions of the project and the reasons why, shall be submitted with 
the detail drawings.  Approved departures shall be made at no additional 
cost to the Government. 

 
As-Built Drawings; G. 

 
The as-built drawings shall be a record of the construction as installed.  
The drawings shall include all the information shown on the contract 
drawings, deviations, modifications, and changes from the contract drawings, 
however minor.  The as-built drawings shall be kept at the job site and 
updated daily.  The as-built drawings shall be a full-sized set of prints 
marked to reflect all deviations, changes, and modifications.  The as-built 
drawings shall be complete and show the location, size, dimensions, part 
identification, and other information.  Additional sheets may be added.  The 
as-built drawings shall be jointly inspected for accuracy and completeness 
by the Contractor's quality control representative and by the Contracting 
Officer prior to the submission of each monthly pay estimate.  Upon 
completion of the work, the Contractor shall submit three full sized sets of 
the marked prints to the Contracting Officer for approval.  If upon review, 
the as-built drawings are found to contain errors and/or omissions, they 
will be returned to the Contractor for correction.  The Contractor shall 
correct and return the as-built drawings to the Contracting Officer for 
approval within ten calendar days from the time the drawings are returned to 
the Contractor. 
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SD-08 Statements 
 
Onsite Test; G. 

 
A detailed description of the Contractor's proposed procedures for on-site 
tests. 

 
SD-09 Reports 

 
Factory Test Reports; G. 

 
Six copies of the information described below in 8 1/2 x 11 inch binders 
having a minimum of 5 rings from which material may readily be removed and 
replaced, including a separate section for each test.  Sections shall be 
separated by heavy plastic dividers with tabs. 

 
a.  A list of equipment used, with calibration certifications. 

 
b.  A copy of measurements taken. 

 
c.  The dates of testing. 

 
d.  The equipment and values to be verified. 

 
e.  The conditions specified for the test. 

 
f.  The test results, signed and dated. 

 
g.  A description of adjustments made. 

 
Field Test Plan; G. 

 
A detailed description of the Contractor's proposed procedures for onsite 
test submitted 30 days prior to testing the installed system. No field test 
will be performed until the test plan is approved.  The test plan shall 
consist of complete field test procedures including tests to be performed, 
test equipment required, and tolerance limits. 

 
Field Test Reports; G. 

 
Six copies of the information described below in 8 1/2 x 11 inch binders 
having a minimum of 5 rings from which material may readily be removed and 
replaced, including a separate section for each test.  Sections shall be 
separated by heavy plastic dividers with tabs. 

 
a.  A list of equipment used, with calibration certifications. 

 
b.  A copy of measurements taken. 

 
c.  The dates of testing. 

 
d.  The equipment and values to be verified. 

 
e.  The conditions specified for the test. 

 
f.  The test results, signed and dated. 

 



RILEY CREEK MODERNIZATION 
ALBENI FALLS DAM, IDAHO 
 

DACW67-03-B-0011 SECTION 16415 - Page 9 R0002 

g.  A description of adjustments made. 
 

h.  Final position of controls and device settings.   
 

SD-13  Certificates 
 
Materials and Equipment; G. 

 
The label or listing of the Underwriters Laboratories, Inc., will be 
accepted as evidence that the materials or equipment conform to the 
applicable standards of that agency.  In lieu of this label or listing, a 
statement from a nationally recognized, adequately equipped testing agency 
indicating that the items have been tested in accordance with required 
procedures and that the materials and equipment comply with all contract 
requirements will be accepted.  However, materials and equipment installed 
in hazardous locations must bear the UL label unless the data submitted from 
other testing agency is specifically approved in writing by the Contracting 
Officer.  Items which are required to be listed and labeled in accordance 
with Underwriters Laboratories must be affixed with a UL label that states 
that it is UL listed.  No exceptions or waivers will be granted to this 
requirement.  Materials and equipment will be approved based on the 
manufacturer's published data. 

 
For other than equipment and materials specified to conform to UL 
publications, a manufacturer's statement indicating complete compliance with 
the applicable standard of the American Society for Testing and Materials, 
National Electrical Manufacturers Association, or other commercial standard, 
is acceptable. 

 
1.4   WORKMANSHIP 
 
Materials and equipment shall be installed in accordance with NFPA 70, 
recommendations of the manufacturer, and as shown. 

 
1.5   SEISMIC REQUIREMENTS 
 
Seismic details shall conform to Sections 13080 SEISMIC PROTECTION FOR 
MISCELLANEOUS EQUIPMENT and 16070 SEISMIC PROTECTION FOR ELECTRICAL 
EQUIPMENT. 

 
PART 2   PRODUCTS 
 
Products shall conform to the respective publications and other requirements 
specified below.  Materials and equipment not listed below shall be as 
specified elsewhere in this section.  Items of the same classification shall 
be identical including equipment, assemblies, parts, and components. 

 
2.1   CABLES AND WIRES 
 
Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper. 
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2.1.1   Equipment Manufacturer Requirements 
 
When manufacturer's equipment requires copper conductors at the terminations 
or requires copper conductors to be provided between components of 
equipment, provide copper conductors or splices, splice boxes, and other 
work required to meet manufacturer's requirements. 

 
2.1.2   Aluminum Conductors 
 
Aluminum conductors shall not be used. 

 
2.1.3   Insulation 
 
Unless indicated otherwise, or required by NFPA 70, power and lighting wires 
shall be 600-volt, Type THWN, THHN, or THW conforming to UL 83; remote-
control and signal circuits shall be Type TW, THW or TF, conforming to UL 
83.  Where lighting fixtures require 90-degree Centigrade (C) conductors, 
provide only conductors with 90-degree C insulation or better. 

 
2.1.4   Bonding Conductors 
 
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter. 

 
2.2   CIRCUIT BREAKERS 
 
2.2.1   MOLDED-CASE CIRCUIT BREAKERS 
 
Molded-case circuit breakers shall conform to NEMA AB 1 and UL 489 and UL 
877 for circuit breakers and circuit breaker enclosures located in hazardous 
(classified) locations.  Circuit breakers may be installed in panelboards. 

 
2.2.1.1   Construction 
 
Circuit breakers shall be suitable for mounting and operating in any 
position.  Lug shall be listed for aluminum and copper conductors, or copper 
conductors only, in accordance with UL 486E.Lug shall be listed for copper 
conductors only in accordance with UL 486E.  Single-pole circuit breakers 
shall be full module size with not more than one pole per module.  Multi-
pole circuit breakers shall be of the common-trip type having a single 
operating handle such that an overload or short circuit on any one pole will 
result in all poles opening simultaneously.  Sizes of 100 amperes or less 
may consist of single-pole breakers permanently factory assembled into a 
multi-pole unit having an internal, mechanical, nontamperable common-trip 
mechanism and external handle ties.  All circuit breakers shall have a 
quick-make, quick-break overcenter toggle-type mechanism, and the handle 
mechanism shall be trip-free to prevent holding the contacts closed against 
a short-circuit or sustained overload.  All circuit breaker handles shall 
assume a position between "ON" and "OFF" when tripped automatically.  All 
ratings shall be clearly visible. 

 
2.2.1.2   Ratings 
 
Voltage ratings shall be not less than the applicable circuit voltage.  The 
interrupting rating of the circuit breakers shall be at least equal to the 
available short-circuit current at the line terminals of the circuit breaker 
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and correspond to the UL listed integrated short-circuit current rating 
specified for the panelboards and switchboards.  Molded-case circuit 
breakers shall have nominal voltage ratings, maximum continuous-current 
ratings, and maximum short-circuit interrupting ratings in accordance with 
NEMA AB 1.  Ratings shall be coordinated with system X/R ratio. 

 
2.2.1.3   Cascade System Ratings 
 
Circuit breakers used in series combinations shall be in accordance with UL 
489.  Equipment, such as switchboards and panelboards, which house series-
connected circuit breakers shall be clearly marked accordingly.  Series 
combinations shall be listed in the UL Recognized Component Directory under 
"Circuit Breakers-Series Connected." 

 
2.2.2   HACR Circuit Breakers 
 
Circuit breakers 60 amperes or below, 240 volts, 1-pole or 2-pole, intended 
to protect multi-motor and combination-load installations involved in 
heating, air conditioning, and refrigerating equipment shall be marked 
"Listed HACR Type." 

 
2.2.3   Ground Fault Circuit Interrupters 
 
UL 943.  Breakers equipped with ground fault circuit interrupters shall have 
ground fault class, interrupting capacity, and voltage and current ratings 
as indicated. 

 
2.3   CONDUIT AND TUBING 
 
2.3.1   Electrical, Zinc-Coated Steel Metallic Tubing (EMT) 
 
UL 797 

 
2.3.2   Electrical Nonmetallic Tubing (ENT) 
 
NEMA TC 13. 

 
2.3.3   Electrical Plastic Tubing and Conduit 
 
NEMA TC 2. 

 
2.3.4   Flexible Conduit, Steel and Plastic 
 
General-purpose type, UL 1; liquid tight, UL 360, and UL 1660. 

 
2.3.5   Intermediate Metal Conduit 
 
UL 1242. 

 
2.3.6   PVC Coated Rigid Steel Conduit 
 
NEMA RN 1. 

 
2.3.7   Rigid Aluminum Conduit 
 
ANSI C80.5 and UL 6. 
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2.3.8   Rigid Metal Conduit 
 
UL 6. 

 
2.3.9   Rigid Plastic Conduit 
 
NEMA TC 2, UL 651 and UL 651A. 

 
2.3.10   Surface Metal Electrical Raceways and Fittings 
 
UL 5. 

 
2.4   CONDUIT AND DEVICE BOXES AND FITTINGS 
 
2.4.1   Boxes, Metallic Outlet 
 
NEMA OS 1 and UL 514A. 

 
2.4.2   Boxes, Nonmetallic, Outlet and Flush-Device Boxes and Covers 
 
NEMA OS 2 and UL 514C. 

 
2.4.3   Boxes, Outlet for Use in Hazardous (Classified) Locations 
 
UL 886. 

 
2.4.4   Boxes, Switch (Enclosed), Surface-Mounted 
 
UL 98. 

 
2.4.5   Fittings for Conduit and Outlet Boxes 
 
UL 514B. 

 
2.4.6   Fittings For Use in Hazardous (Classified) Locations 
 
UL 886. 

 
2.4.7   Fittings, PVC, for Use with Rigid PVC Conduit and Tubing 
 
UL 514B. 

 
2.5   CONDUIT COATINGS PLASTIC RESIN SYSTEM 
 
NEMA RN 1, Type A-40. 

 
2.6   CONNECTORS, WIRE PRESSURE 
 
2.6.1   For Use With Copper Conductors 
 
UL 486A. 

 
2.6.2   For Use With Aluminum Conductors 
 
UL 486B. 
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2.7   ELECTRICAL GROUNDING AND BONDING EQUIPMENT 
 
UL 467. 

 
2.7.1   Ground Bus 
 
The ground bus shall be bare conductor or flat copper in one piece, if 
practicable. 

 
2.8   ENCLOSURES 
 
NEMA ICS 6 unless otherwise specified. 

 
2.8.1   Cabinets and Boxes 
 
Cabinets and boxes with volume greater than 100 cubic inches shall be in 
accordance with UL 50, hot-dip, zinc-coated, if sheet steel. 

 
2.8.2   Circuit Breaker Enclosures 
 
UL 489. 

 
2.9   LIGHTING FIXTURES, LAMPS, BALLASTS, EMERGENCY EQUIPMENT, CONTROLS AND 

ACCESSORIES 
 
The following specifications are supported and supplemented by information 
and details on the drawings.  Additional fixtures, if shown, shall conform 
to this specification.  Lighting equipment installed in classified hazardous 
locations shall conform to UL 844.  Lamps, lamp holders, ballasts, 
transformers, electronic circuitry and other lighting system components 
shall be constructed according to industry standards.  Equipment shall be 
tested and listed by a recognized independent testing laboratory for the 
expected installation conditions.  Equipment shall conform to the standards 
listed below. 

 
2.9.1   Lamps 
 
Lamps shall be constructed to operate in the specified fixture, and shall 
function without derating life or output as listed in published data.  Lamps 
shall meet the requirements of the Energy Policy Act of 1992. 

 
a.  Incandescent and tungsten halogen lamps shall be designed for 125 

volt operation (except for low voltage lamps), shall be rated for 
minimum life of 2,000 hours, and shall have color temperature 
between 2,800 and 3,200 degrees Kelvin.  Tungsten halogen lamps 
shall incorporate quartz capsule construction.  Lamps shall comply 
with ANSI C78.20 and sections 238 and 270 of ANSI C78.21. 

 
b.  Fluorescent lamps shall have color temperature of 3,500 degrees 

Kelvin.  They shall be designed to operate with the ballasts and 
circuitry of the fixtures in which they will be used.  Fluorescent 
lamps, including spares, shall be manufactured by one manufacturer 
to provide for color and performance consistency.  Fluorescent 
lamps shall comply with ANSI C78.1.  Fluorescent tube lamp 
efficiencies shall meet or exceed the following requirements. 
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            T8, 32 watts               (4' lamp)            2800 lumens 
            T12,34 watts               (4' lamp)            2800 lumens 
 
            T8,59 watts                (8' lamp)            5700 lumens 
            T12,60 watts               (8' lamp)            5600 lumens 
 
            T8/U,31-32 watts           (U-tube)             2600 lumens 
            T12/U,34 watts             (U-tube)             2700 lumens 
 

(1)  Linear fluorescent lamps, unless otherwise indicated, shall be 
4 feet long 32 watt T8, 265 mA, with minimum CRI of 75.  Lamps of 
other lengths or types shall be used only where specified or shown.  
Lamps shall deliver rated life when operated on rapid start 
ballasts. 

 
(2)  Small compact fluorescent lamps shall be twin, double, or 
triple tube configuration as shown with bi-pin or four-pin snap-in 
base and shall have minimum CRI of 85.  They shall deliver rated 
life when operated on ballasts as shown.  9 and 13 watt double tube 
lamps shall comply with ANSI C78.2B.  18 and 26 watt double tube 
lamps shall comply with ANSI C78.2A.  Minimum starting temperature 
shall be 32 degrees F for twin tube lamps and for double and triple 
twin tube lamps without internal starter; and 15 degrees F for 
double and triple twin tube lamps with internal starter. 

 
(3)  Long compact fluorescent lamps shall be 18, 27, 39, 40, 50, or 
55 watt bi-axial type as shown with four-pin snap-in base; shall 
have minimum CRI of 85; and shall have a minimum starting 
temperature of 50 degrees F.  They shall deliver rated life when 
operated on rapid start ballasts. 

 
c.  High intensity discharge lamps, including spares, shall be 

manufactured by one manufacturer in order to provide color and 
performance consistency.  High intensity discharge lamps shall be 
designed to operate with the ballasts and circuitry of the fixtures 
in which they will be used and shall have wattage, shape and base 
as shown.  High intensity discharge lamps, unless otherwise shown, 
shall have medium or mogul screw base and minimum starting 
temperature of -20 degrees F.  Metal halide lamps, unless otherwise 
shown, shall have minimum CRI of 65; color temperature of 4,300 
degrees Kelvin; shall be -BU configuration if used in base-up 
position; and shall be -H or high output configuration if used in 
horizontal position.  Lamps shall comply with all applicable ANSI 
C78.1350, ANSI C78.1351, ANSI C78.1352, ANSI C78.1355, ANSI 
C78.1375, and ANSI C78.1376. 

 
2.9.2   Ballasts and Transformers 
 
Ballasts or transformers shall be designed to operate the designated lamps 
within their optimum specifications, without derating the lamps.  Lamp and 
ballast combinations shall be certified as acceptable by the lamp 
manufacturer. 

 
a.  Low voltage incandescent transformers shall be Class II UL listed 

120/12 volt or 120/24 volt step-down transformers as required for 
the lamps shown.  Transformers shall be high power factor type and 
shall be rated for continuous operation under the specified load.  
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Transformers shall be encased or encased and potted, and mounted 
integrally within the lighting fixture unless otherwise shown. 

 
b.  Fluorescent ballasts shall comply with ANSI C82.1 and shall be 

mounted integrally within fluorescent fixture housing unless 
otherwise shown.  Ballasts shall have maximum current crest factor 
of 1.7; high power factor; Class A sound rating; maximum operating 
case temperature of 77 degrees F above ambient; and shall be rated 
Class P.  Unless otherwise indicated, the minimum number of 
ballasts shall be used to serve each individual fixture.  A single 
ballast may be used to serve multiple fixtures if they are 
continuously mounted, identically controlled and factory 
manufactured for that installation with an integral wireway. 

 
(1)  Compact fluorescent ballasts shall comply with IEEE C62.41 
Category A transient voltage variation requirements and shall be 
mounted integrally within compact fluorescent fixture housing 
unless otherwise shown.  Ballasts shall have minimum ballast factor 
of 0.95; maximum current crest factor of 1.6; high power factor; 
maximum operating case temperature of 77 degrees F above ambient; 
shall be rated Class P; and shall have a sound rating of Class A.  
Ballasts shall meet FCC Class A specifications for EMI/RFI 
emissions.  Ballasts shall operate from nominal line voltage of 120 
volts at 60 Hz and maintain constant light output over a line 
voltage variation of + 10%.  Ballasts shall have an end-of-lamp-
life detection and shut-down circuit.  Ballasts shall be UL listed 
and shall contain no PCBs.  Ballasts shall contain potting to 
secure PC board, provide lead strain relief, and provide a moisture 
barrier. 

 
(2)  Electronic fluorescent ballasts shall comply with 47 CFR 18 
for electromagnetic interference.  Ballasts shall withstand line 
transients per IEEE C62.41, Category A.  Ballasts shall have total 
harmonic distortion between 10 and 20%; minimum frequency of 
20,000Hz; filament voltage between 2.5 and 4.5 volts; maximum 
starting inrush current of 20 amperes; and shall comply with the 
minimum Ballast Efficacy Factors shown in the table below.  Minimum 
starting temperature shall be 50 degrees F.  Ballasts shall carry a 
manufacturer's full warranty of three years, including a minimum 
$10 labor allowance per ballast. 

 
ELECTRONIC FLUORESCENT BALLAST EFFICACY FACTORS 

 
         LAMP      TYPE OF      NOMINAL         NUMBER      MINIMUM 
         TYPE      STARTER      OPERATIONAL       OF        BALLAST 
                   & LAMP       VOLTAGE         LAMPS       EFFICACY 
                                                            FACTOR 

        32W T8     rapid        120 V          1           2.54 
                   start                          2           1.44 
                   linear &                       3           0.93 
                   U-tubes                        4           0.73 
__________________________________________________________________________ 

        34W T12    rapid        120 V          1           2.64 
                   start                          2           1.41 
                   linear &                       3           0.93 
                   U-tubes 
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__________________________________________________________________________ 
 
        59W T8     rapid         120 V         2           0.80 
                   start 
                   linear 
__________________________________________________________________________ 
 
        60W T12    rapid         120 V        2           0.80 
                   start  
                   linear 
 

(3)  Magnetic fluorescent ballasts shall be energy-saving, 
automatic resetting type, approved for the application by the 
Certified Ballast Manufacturers and complying with ANSI C82.1 and 
UL 935.  Minimum ballast starting temperature shall be 40 degrees F 
for normal service and 0 degrees F where cold temperature service 
is required.  Magnetic fluorescent ballasts shall have a ballast 
factor not less than shown in the following table: 

 
MAGNETIC FLUORESCENT BALLAST FACTORS* 

 
Design starting temperature above 40 degrees F with 60 Hz input frequency 
__________________________________________________________________________ 
 
       LAMP      NUMBER       NOMINAL         TYPE OF        MIN. BALLAST 
       TYPE        OF       OPERATIONAL       STARTER           FACTOR 
                 LAMPS     INPUT VOLTAGE      & LAMP 
   __________    ______    _____________      _______        ____________ 
 
   25W F25T8       1            120v        rapid start           .96 

 2            120v                              .95 
   32W F32T8       1            120v        rapid start           .96 

 2            120v                              .85 
   96W F96T8       1           120 v      instant start         1.10 
___________________2______________________________________________.85________ 
 
*  For ballasts not specifically designed for use with dimming controls. 
 
2.9.3   Fixtures 
 
Fixtures shall be in accordance with the size, shape, appearance, finish, 
and performance shown.  Unless otherwise indicated, lighting fixtures shall 
be provided with housings, junction boxes, wiring, lampholders, mounting 
supports, trim, hardware and accessories for a complete and operable 
installation.  Recessed housings shall be minimum 20 gauge cold rolled or 
galvanized steel as shown.  Extruded aluminum fixtures shall have minimum 
wall thickness of 0.125 inches.  Plastic lenses shall be 100% virgin acrylic 
or as shown.  Glass lenses shall be tempered.  Heat resistant glass shall be 
borosilicate type.   Conoid recessed reflector cones shall be Alzak with 
clear specular low iridescent finish. 

 
a.  Fluorescent fixtures shall comply with UL 1570.  Recessed ceiling 

fixtures shall comply with NEMA LE 4.  Fixtures shall be plainly 
marked for proper lamp and ballast type to identify lamp diameter, 
wattage, color and start type.  Marking shall be readily visible to 
service personnel, but not visible from normal viewing angles.  
Fluorescent fixture lens frames on recessed and surface mounted 
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troffers shall be one assembly with mitered corners.  Parabolic 
louvers shall have a low iridescent finish and 45 degree cut-off.  
Louver intersection joints shall be hairline type and shall conceal 
mounting tabs or other assembly methods.  Louvers shall be free 
from blemishes, lines or defects which distort the visual surface.  
Integral ballast and wireway compartments shall be easily 
accessible without the use of special tools.  Housings shall be 
constructed to include grounding necessary to start the lamps.  
Open fixtures shall be equipped with a sleeve, wire guard, or other 
positive means to prevent lamps from falling.  Medium bi-pin 
lampholders shall be twist-in type with positive locking position.  
Long compact fluorescent fixtures and fixtures utilizing U-bend 
lamps shall have clamps or secondary lampholders to support the 
free ends of the lamps. 

 
b.  Emergency lighting fixtures and accessories shall be constructed 

and independently tested to meet the requirements of applicable 
codes.  Batteries shall be Nicad or equal with no required 
maintenance, and shall have a minimum life expectancy of five years 
and warranty period of three years. 

 
c.  Exit Signs 

 
Exit signs shall be ENERGY STAR compliant, thereby meeting the following 
requirements.  Input power shall be less than 5 watts per face.  Letter size 
and spacing shall adhere to NFPA 101.  Luminance contrast shall be greater 
than 0.8.  Average luminance shall be greater than 15 cd/m2 measured at 
normal (0 degree) and 45 degree viewing angles.  Minimum luminance shall be 
greater than 8.6 cd/m2 measured at normal and 45 degree viewing angles.  
Maximum to minimum luminance shall be less than 20:1 measured at normal and 
45 degree viewing angles.  The manufacturer warranty for defective parts 
shall be at least 5 years. 

 
 
2.9.4   Lampholders, Starters, and Starter Holders 
 
UL 542 

 
2.10   LOW-VOLTAGE FUSES AND FUSEHOLDERS 
 
2.10.1   Fuses, Low Voltage Cartridge Type 
 
NEMA FU 1. 

 
2.10.2   Fuses, High-Interrupting-Capacity, Current-Limiting Type 
 
Fuses, Class G, J, L and CC shall be in accordance with UL 198C. 

 
2.10.3   Fuses, Class K, High-Interrupting-Capacity Type 
 
UL 198D. 

 
2.10.4   Fuses, Class H 
 
UL 198B. 
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2.10.5   Fuses, Class R 
 
UL 198E. 

 
2.10.6   Fuses, Class T 
 
UL 198H. 

 
2.10.7   Fuses for Supplementary Overcurrent Protection 
 
UL 198G. 

 
2.10.8   Fuseholders 
 
UL 512. 

 
2.11   MOTORS, AC, FRACTIONAL AND INTEGRAL 
 
Motors, ac, fractional and integral horsepower, 500 hp and smaller shall 
conform to NEMA MG 1 and UL 1004 for motors; NEMA MG 10 for energy 
management selection of polyphase motors.  In addition to the standards 
listed above, motors shall be provided with efficiencies as specified in the 
table "MINIMUM NOMINAL EFFICIENCIES" below. 

 
2.11.1   Rating 
 
The horsepower rating of motors should be limited to no more than 125 
percent of the maximum load being served unless a NEMA standard size does 
not fall within this range.  In this case, the next larger NEMA standard 
motor size should be used. 

 
2.11.2   Motor Efficiencies 
 
All permanently wired polyphase motors of 1 hp or more shall meet the 
minimum full-load efficiencies as indicated in the following table, and as 
specified in this specification.  Motors of 1 hp or more with open, drip 
proof or totally enclosed fan cooled enclosures shall be high efficiency 
type, unless otherwise indicated.  Motor efficiencies indicated in the 
tables apply to general-purpose, single-speed, polyphase induction motors.  
Applications which require definite purpose, special purpose, special frame, 
or special mounted polyphase induction motors are excluded from these  
efficiency requirements.  Motors provided as an integral part of motor 
driven equipment are excluded from this requirement if a minimum seasonal or 
overall efficiency requirement is indicated for that equipment by the 
provisions of another section. 
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MINIMUM NOMINAL MOTOR EFFICIENCIES 
OPEN DRIP PROOF MOTORS 

 
     HP           1200 RPM             1800 RPM               3600 RPM 
 
    1               82.5                 85.5                   80.0 
    1.5             86.5                 86.5                   85.5 
    2               87.5                 86.5                   86.5 
    3               89.5                 89.5                   86.5 
    5               89.5                 89.5                   89.5    
    7.5             91.7                 91.0                   89.5 
   10               91.7                 91.7                   90.2 
   15               92.4                 93.0                   91.0 
   20               92.4                 93.0                   92.4 
   25               93.0                 93.6                   93.0    
 
 

TOTALLY ENCLOSED FAN-COOLED MOTORS 
 
     HP           1200 RPM             1800 RPM               3600 RPM 
 
    1               82.5                 85.5                   78.5 
    1.5             87.5                 86.5                   85.5 
    2               88.5                 86.5                   86.5 
    3               89.5                 89.5                   88.5 
    5               89.5                 89.5                   89.5    
    7.5             91.7                 91.7                   91.0 
   10               91.7                 91.7                   91.7 
   15               92.4                 92.4                   91.7 
   20               92.4                 93.0                   92.4 
   25               93.0                 93.6                   93.0    
 
2.12   MOTOR CONTROLS 
 
2.12.1   General 
 
NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.  
Panelboards supplying non-linear loads shall have neutrals sized for 200 
percent of rated current. 

 
2.12.2   Thermal-Overload Protection 
 
Each motor of 1/8 hp or larger shall be provided with thermal-overload 
protection.  Polyphase motors shall have overload protection in each 
ungrounded conductor.  The overload-protection device shall be provided 
either integral with the motor or controller, or shall be mounted in a 
separate enclosure.  Unless otherwise specified, the protective device shall 
be of the manually reset type.  Single or double pole tumbler switches 
specifically designed for alternating-current operation only may be used as 
manual controllers for single-phase motors having a current rating not in 
excess of 80 percent of the switch rating. 

 



RILEY CREEK MODERNIZATION 
ALBENI FALLS DAM, IDAHO 
 

DACW67-03-B-0011 SECTION 16415 - Page 20 R0002 

2.12.3   Automatic Control Devices 
 
2.12.3.1   Direct Control 
 
Automatic control devices (such as thermostats, float or pressure switches) 
which control the starting and stopping of motors directly shall be designed 
for that purpose and have an adequate horsepower rating. 

 
2.12.3.2   Pilot-Relay Control 
 
Where the automatic-control device does not have such a rating, a magnetic 
starter shall be used, with the automatic-control device actuating the 
pilot-control circuit. 

 
2.13   PANELBOARDS 
 
Dead-front construction, NEMA PB 1 and UL 67. 

 
2.14   RECEPTACLES 
 

2.14.1   Heavy Duty Grade 
 
NEMA WD 1.  Devices shall conform to all requirements for heavy duty 
receptacles. 

 
2.14.2   Standard Grade 
 
UL 498. 

 
2.14.3   Ground Fault Interrupters 
 
UL 943, Class A or B. 

 
2.14.4   NEMA Standard Receptacle Configurations 
 
NEMA WD 6. 

 
a.  Single and Duplex, 20-Ampere, 125 Volt  

 
20-ampere, non-locking:  NEMA type 5-20R2. 

 
b.  30-Ampere, 125/250 Volt 

 
Three-pole, 3-wire, non-locking:  NEMA type R32U. 

 
c.  50-Ampere, 125/250 Volt 

 
Three-pole, 4-wire grounding:  NEMA type 14-50R. 

 
2.15   SPLICE, CONDUCTOR 
 
UL 486C. 

 
2.16   SNAP SWITCHES 
 
UL 20. 
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2.17   TAPES 
 
2.17.1   Plastic Tape 
 
UL 510. 

 
2.17.2   Rubber Tape 
 
UL 510. 

 
2.18   WIRING DEVICES 
 
NEMA WD 1 for wiring devices, and NEMA WD 6 for dimensional requirements of 
wiring devices. 

 
PART 3   EXECUTION 
 
3.1   GROUNDING 
 
Grounding shall be in conformance with NFPA 70, the contract drawings, and 
the following specifications. 

 
3.1.1   Grounding Conductors 
 
A green equipment grounding conductor, sized in accordance with NFPA 70 
shall be provided, regardless of the type of conduit.  Equipment grounding 
bars shall be provided in all panelboards.  The equipment grounding 
conductor shall be carried back to the service entrance grounding connection 
or separately derived grounding connection.  All equipment grounding 
conductors, including metallic raceway systems used as such, shall be bonded 
or joined together in each wiring box or equipment enclosure.  Metallic 
raceways and grounding conductors shall be checked to assure that they are 
wired or bonded into a common junction.  Metallic boxes and enclosures, if 
used, shall also be bonded to these grounding conductors by an approved 
means per NFPA 70.  When switches, or other utilization devices are 
installed, any designated grounding terminal on these devices shall also be 
bonded to the equipment grounding conductor junction with a short jumper. 

 
3.2   WIRING METHODS 
 
Wiring shall conform to NFPA 70, the contract drawings, and the following 
specifications.  Unless otherwise indicated, wiring shall consist of 
insulated conductors installed in rigid zinc-coated steel conduit.  Wire 
fill in conduits shall be based on NFPA 70 for the type of conduit and wire 
insulations specified. 

 
3.2.1   Conduit and Tubing Systems 
 
Conduit and tubing systems shall be installed as indicated.  Conduit sizes 
shown are based on use of copper conductors with insulation types as 
described in paragraph WIRING METHODS.  Minimum size of raceways shall be 
1/2 inch.  Only metal conduits will be permitted when conduits are required 
for shielding or other special purposes indicated, or when required by 
conformance to NFPA 70.  Nonmetallic conduit and tubing may be used in damp, 
wet or corrosive locations when permitted by NFPA 70 and the conduit or 
tubing system is provided with appropriate boxes, covers, clamps, screws or 
other appropriate type of fittings.  Electrical metallic tubing (EMT) may be 
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installed only within buildings.  EMT may be installed in concrete and grout 
in dry locations.  EMT installed in concrete or grout shall be provided with 
concrete tight fittings.  EMT shall not be installed in damp or wet 
locations, or the air space of exterior masonry cavity walls.  Bushings, 
manufactured fittings or boxes providing equivalent means of protection 
shall be installed on the ends of all conduits and shall be of the 
insulating type, where required by NFPA 70.  Only UL listed adapters shall 
be used to connect EMT to rigid metal conduit, cast boxes, and conduit 
bodies.  Aluminum conduit may be used only where installed exposed in dry 
locations.  Except as otherwise specified, IMC may be used as an option for 
rigid steel conduit in areas as permitted by NFPA 70.  Raceways shall not be 
installed under the firepits of boilers and furnaces and shall be kept 6 
inches away from parallel runs of flues, steam pipes and hot-water pipes.  
Raceways shall be concealed within finished walls, ceilings, and floors 
unless otherwise shown.  Raceways crossing structural expansion joints or 
seismic joints shall be provided with suitable expansion fittings or other 
suitable means to compensate for the building expansion and contraction and 
to provide for continuity of grounding. 
  

3.2.1.1   Pull Wires 
 
A pull wire shall be inserted in each empty raceway in which wiring is to be 
installed if the raceway is more than 50 feet in length and contains more 
than the equivalent of two 90-degree bends, or where the raceway is more 
than 150 feet in length.  The pull wire shall be of No. 14 AWG zinc-coated 
steel, or of plastic having not less than 200 pounds per square inch tensile 
strength.  Not less than 10 inches of slack shall be left at each end of the 
pull wire. 

 
3.2.1.2   Conduit Stub-Ups 
 
Where conduits are to be stubbed up through concrete floors, a short elbow 
shall be installed below grade to transition from the horizontal run of 
conduit to a vertical run.  A conduit coupling fitting, threaded on the 
inside shall be installed, to allow terminating the conduit flush with the 
finished floor.  Wiring shall be extended in rigid threaded conduit to 
equipment, except that where required, flexible conduit may be used 6 inches 
above the floor.  Empty or spare conduit stub-ups shall be plugged flush 
with the finished floor with a threaded, recessed plug. 

 
3.2.1.3   Below Slab-on-Grade or in the Ground 
 
Electrical wiring below slab-on-grade shall be protected by a conduit 
system.  Conduit passing vertically through slabs-on-grade shall be rigid 
steel or IMC.  Rigid steel or IMC conduits installed below slab-on-grade or 
in the earth shall be field wrapped with 0.010 inch thick pipe-wrapping 
plastic tape applied with a 50 percent overlay, or shall have a factory-
applied polyvinyl chloride, plastic resin, or epoxy coating system. 

 
3.2.1.4   Changes in Direction of Runs 
 
Changes in direction of runs shall be made with symmetrical bends or cast-
metal fittings. Field-made bends and offsets shall be made with an approved 
hickey or conduit-bending machine.  Crushed or deformed raceways shall not 
be installed. Trapped raceways in damp and wet locations shall be avoided 
where possible.  Lodgment of plaster, dirt, or trash in raceways, boxes, 
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fittings and equipment shall be prevented during the course of construction.  
Clogged raceways shall be cleared of obstructions or shall be replaced. 

 
3.2.1.5   Supports 
 
Metallic conduits and tubing, and the support system to which they are 
attached, shall be securely and rigidly fastened in place to prevent 
vertical and horizontal movement at intervals of not more than 10 feet and 
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps, 
wall brackets, conduit clamps, conduit hangers, threaded C-clamps, beam 
clamps, or ceiling trapeze.  Loads and supports shall be coordinated with 
supporting structure to prevent damage or deformation to the structure.  
Loads shall not be applied to joist bridging.  Attachment shall be by wood 
screws or screw-type nails to wood; by toggle bolts on hollow masonry units; 
by expansion bolts on concrete or brick; by machine screws, welded threaded 
studs, heat-treated or spring-steel-tension clamps on steel work.  Nail-type 
nylon anchors or threaded studs driven in by a powder charge and provided 
with lock washers and nuts may be used in lieu of expansion bolts or machine 
screws.  Raceways or pipe straps shall not be welded to steel structures.  
Cutting the main reinforcing bars in reinforced concrete beams or joists 
shall be avoided when drilling holes for support anchors.  Holes drilled for 
support anchors, but not used, shall be filled.  In partitions of light 
steel construction, sheet-metal screws may be used.  Raceways shall not be 
supported using wire or nylon ties.  Raceways shall be independently 
supported from the structure.  Upper raceways shall not be used as a means 
of support for lower raceways.  Supporting means shall not be shared between 
electrical raceways and mechanical piping or ducts.  Cables and raceways 
shall not be supported by ceiling grids.  Except where permitted by NFPA 70, 
wiring shall not be supported by ceiling support systems.  Conduits shall be 
fastened to sheet-metal boxes and cabinets with two locknuts where required 
by NFPA 70, where insulating bushings are used, and where bushings cannot be 
brought into firm contact with the box; otherwise, a single locknut and 
bushing may be used.  Threadless fittings for electrical metallic tubing 
shall be of a type approved for the conditions encountered.  Additional 
support for horizontal runs is not required when EMT rests on steel stud 
cutouts. 

 
3.2.1.6   Exposed Raceways 
 
Exposed raceways shall be installed parallel or perpendicular to walls, 
structural members, or intersections of vertical planes and ceilings.  
Raceways under raised floors and above accessible ceilings shall be 
considered as exposed installations in accordance with NFPA 70 definitions. 

 
3.2.1.7   Exposed Risers 
 
Exposed risers in wire shafts of multistory buildings shall be supported by 
U-clamp hangers at each floor level, and at intervals not to exceed 10 feet. 

 
3.2.1.8   Exposed Lengths of Conduit, Over 600 Volts 
 
Exposed lengths of conduit containing power conductors operating at more 
than 600 volts shall have two red bands 2 inches wide spaced 8 inches apart 
painted near each coupling; the intervening space between the red bands 
shall be painted white, and on the white space the voltage shall be 
stenciled in black:  7620 volts. 
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3.2.1.9   Communications Raceways 
 
Communications raceways indicated shall be installed in accordance with the 
previous requirements for conduit and tubing and with the additional 
requirement that no length of run shall exceed 50 feet for 1/2 inch and 3/4 
inch sizes, and 100 feet for 1 inch or larger sizes, and shall not contain 
more than two 90-degree bends or the equivalent.  Additional pull or 
junction boxes shall be installed to comply with these limitations whether 
or not indicated.  Inside radii of bends in conduits of 1 inch size or 
larger shall not be less than ten times the nominal diameter. 

 
3.2.2   Cables and Conductors 
 
Installation shall conform to the requirements of NFPA 70.  Covered, bare or 
insulated conductors of circuits rated over 600 volts shall not occupy the 
same equipment wiring enclosure, cable, or raceway with conductors of 
circuits rated 600 volts or less. 

 
3.2.2.1   Sizing 
 
Unless otherwise noted, all sizes are based on copper conductors and the 
insulation types indicated.  Sizes shall be not less than indicated.  
Branch-circuit conductors shall be not smaller than No. 12 AWG.  Conductors 
for branch circuits of 120 volts more than 100 feet long and of 277 volts 
more than 230 feet long, from panel to load center, shall be no smaller than 
No. 10 AWG.  Class 1 remote control and signal circuit conductors shall be 
not less than No. 14 AWG.  Class 2 remote control and signal circuit 
conductors shall be not less than No. 16 AWG.  Class 3 low-energy, remote-
control and signal circuits shall be not less than No. 22 AWG. 

 
3.2.2.2   Use of Aluminum Conductors in Lieu of Copper 
 
Aluminum conductors shall not be used. 

 
3.2.2.3   Cable Systems 
 
Cable systems shall be installed where indicated.  Cables shall be installed 
concealed behind ceiling or wall finish where practicable.  Cables shall be 
threaded through holes bored on the approximate centerline of wood members; 
notching of surfaces will not be permitted.  Sleeves shall be provided 
through bond beams of masonry-block walls for threading cables through 
hollow spaces.  Exposed cables shall be installed parallel or at right 
angles to walls or structural members.  In rooms or areas not provided with 
ceiling or wall finish, cables and outlets shall be installed so that a room 
finish may be applied in the future without disturbing the cables or 
resetting the boxes.  Exposed nonmetallic-sheathed cables less than 4 feet 
above floors shall be protected from mechanical injury by installation in 
conduit or tubing. 

 
3.2.2.4   Cable Splicing 
 
Splices shall be made in an accessible location.  Crimping tools and dies 
shall be approved by the connector manufacturer for use with the type of 
connector and conductor. 
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a.  Copper Conductors, 600 Volt and Under:  Splices in conductors No. 
10 AWG and smaller diameter shall be made with an insulated, 
pressure-type connector.  Splices in conductors No. 8 AWG and 
larger diameter shall be made with a solderless connector and 
insulated with tape or heat-shrink type insulating material 
equivalent to the conductor insulation. 

 
3.2.2.5   Conductor Identification and Tagging 
 
Power, control, and signal circuit conductor identification shall be 
provided within each enclosure where a tap, splice, or termination is made.  
Where several feeders pass through a common pull box, the feeders shall be 
tagged to indicate clearly the electrical characteristics, circuit number, 
and panel designation.  Phase conductors of low voltage power circuits shall 
be identified by color coding.  Phase identification by a particular color 
shall be maintained continuously for the length of a circuit, including 
junctions. 

 
a.  Color coding shall be provided for service, feeder, branch, and 

ground conductors.  Color shall be green for grounding conductors 
and white for neutrals; except where neutrals of more than one 
system are installed in the same raceway or box, other neutral 
shall be white with colored (not green) stripe.  The color coding 
for 3-phase and single-phase low voltage systems shall be as 
follows: 

 
120/240-volt, 1-phase:  Black and red. 

 
b.  Conductor phase and voltage identification shall be made by color-

coded insulation for all conductors smaller than No. 6 AWG.  For 
conductors No. 6 AWG and larger, identification shall be made by 
color-coded insulation, or conductors with black insulation may be 
furnished and identified by the use of half-lapped bands of colored 
electrical tape wrapped around the insulation for a minimum of 3 
inches of length near the end, or other method as submitted by the 
Contractor and approved by the Contracting Officer. 

 
c.  Control and signal circuit conductor identification shall be made 

by color-coded insulated conductors, plastic-coated self-sticking 
printed markers, permanently attached stamped metal foil markers, 
or equivalent means as approved.  Control circuit terminals of 
equipment shall be properly identified.  Terminal and conductor 
identification shall match that shown on approved detail drawings.  
Hand lettering or marking is not acceptable. 

 
3.3   BOXES AND SUPPORTS 
 
Boxes shall be provided in the wiring or raceway systems where required by 
NFPA 70 for pulling of wires, making connections, and mounting of devices or 
fixtures.  Pull boxes shall be furnished with screw-fastened covers.  
Indicated elevations are approximate, except where minimum mounting heights 
for hazardous areas are required by NFPA 70.  Unless otherwise indicated, 
boxes for wall switches shall be mounted 48 inches above finished floors.  
Switch and outlet boxes located on opposite sides of fire rated walls shall 
be separated by a minimum horizontal distance of 24 inches.  The total 
combined area of all box openings in fire rated walls shall not exceed 100 
square inches per 100 square feet.  Maximum box areas for individual boxes 
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in fire rated walls vary with the manufacturer and shall not exceed the 
maximum specified for that box in UL Elec Const Dir.  Only boxes listed in 
UL Elec Const Dir shall be used in fire rated walls. 

 
3.3.1   Box Applications 
 
Each box shall have not less than the volume required by NFPA 70 for number 
of conductors enclosed in box.  Boxes for metallic raceways shall be listed 
for the intended use when located in normally wet locations, when flush or 
surface mounted on outside of exterior surfaces, or when located in 
hazardous areas.  Boxes installed in wet locations and boxes installed flush 
with the outside of exterior surfaces shall be gasketed.  Boxes for mounting 
lighting fixtures shall be not less than 4 inches square, or octagonal, 
except smaller boxes may be installed as required by fixture configuration, 
as approved.  Cast-metal boxes with 3/32 inch wall thickness are acceptable.  
Large size boxes shall be NEMA 3R or as shown.  Boxes in other locations 
shall be sheet steel except that aluminum boxes may be used with aluminum 
conduit, and nonmetallic boxes may be used with nonmetallic conduit and 
tubing or nonmetallic sheathed cable system, when permitted by NFPA 70.  
Boxes for use in masonry-block or tile walls shall be square-cornered, tile-
type, or standard boxes having square-cornered, tile-type covers. 

 
3.3.2   Brackets and Fasteners 
 
Boxes and supports shall be fastened to wood with wood screws or screw-type 
nails of equal holding strength, with bolts and metal expansion shields on 
concrete or brick, with toggle bolts on hollow masonry units, and with 
machine screw or welded studs on steel work.  Threaded studs driven in by 
powder charge and provided with lockwashers and nuts, or nail-type nylon 
anchors may be used in lieu of expansion shields, or machine screws.  
Penetration of more than 1-1/2 inches into reinforced-concrete beams or more 
than 3/4 inch into reinforced-concrete joists shall avoid cutting any main 
reinforcing steel.  The use of brackets which depend on gypsum wallboard or 
plasterboard for primary support will not be permitted.  In partitions of 
light steel construction, bar hangers with 1 inch long studs, mounted 
between metal wall studs or metal box mounting brackets shall be used to 
secure boxes to the building structure.  When metal box mounting brackets 
are used, additional box support shall be provided on the side of the box 
opposite the brackets.  This additional box support shall consist of a 
minimum 12 inch long section of wall stud, bracketed to the opposite side of 
the box and secured by two screws through the wallboard on each side of the 
stud.  Metal screws may be used in lieu of the metal box mounting brackets. 

 
3.3.3   Mounting in Walls, Ceilings, or Recessed Locations 
 
In walls or ceilings of concrete, tile, or other non-combustible material, 
boxes shall be installed so that the edge of the box is not recessed more 
than 1/4 inch from the finished surface.  Boxes mounted in combustible walls 
or ceiling material shall be mounted flush with the finished surface. The 
use of gypsum or plasterboard as a means of supporting boxes will not be 
permitted.  Boxes installed for concealed wiring shall be provided with 
suitable extension rings or plaster covers, as required.  The bottom of 
boxes installed in masonry-block walls for concealed wiring shall be mounted 
flush with the top of a block to minimize cutting of the blocks, and boxes 
shall be located horizontally to avoid cutting webs of block.  Separate 
boxes shall be provided for flush or recessed fixtures when required by the 
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fixture terminal operating temperature, and fixtures shall be readily 
removable for access to the boxes unless ceiling access panels are provided. 

 
3.3.4   Installation in Overhead Spaces 
 
In open overhead spaces, cast-metal boxes threaded to raceways need not be 
separately supported except where used for fixture support; cast-metal boxes 
having threadless connectors and sheet metal boxes shall be supported 
directly from the building structure or by bar hangers.  Hangers shall not 
be fastened to or supported from joist bridging.  Where bar hangers are 
used, the bar shall be attached to raceways on opposite sides of the box and 
the raceway shall be supported with an approved type fastener not more than 
24 inches from the box. 

 
3.4   DEVICE PLATES 
 
One-piece type device plates shall be provided for all outlets and fittings.  
Plates on unfinished walls and on fittings shall be of zinc-coated sheet 
steel, cast-metal, or impact resistant plastic having rounded or beveled 
edges.  Plates on finished walls shall be of steel with baked enamel finish 
or impact-resistant plastic and shall be ivory.  Screws shall be of metal 
with countersunk heads, in a color to match the finish of the plate.  Plates 
shall be installed with all four edges in continuous contact with finished 
wall surfaces without the use of mats or similar devices.  Plaster fillings 
will not be permitted. Plates shall be installed with an alignment tolerance 
of 1/16 inch.  The use of sectional-type device plates will not be 
permitted.  Plates installed in wet locations shall be gasketed and provided 
with a hinged, gasketed cover, unless otherwise specified. 

 
3.5   RECEPTACLES 
 
3.5.1   Single and Duplex, 20-ampere, 125 volt 
 
Single and duplex receptacles shall be rated 20 amperes, 125 volts, two-
pole, three-wire, grounding type with polarized parallel slots.  Bodies 
shall be of ivory to match color of switch handles in the same room or to 
harmonize with the color of the respective wall, and supported by mounting 
strap having plaster ears.  Contact arrangement shall be such that contact 
is made on two sides of an inserted blade.  Receptacle shall be side- or 
back-wired with two screws per terminal.  The third grounding pole shall be 
connected to the metal mounting yoke.  Switched receptacles shall be the 
same as other receptacles specified except that the ungrounded pole of each 
suitable receptacle shall be provided with a separate terminal.  Only the 
top receptacle of a duplex receptacle shall be wired for switching 
application.  Receptacles with ground fault circuit interrupters shall have 
the current rating as indicated, and shall be UL Class A type unless 
otherwise shown.  Ground fault circuit protection shall be provided as 
required by NFPA 70 and as indicated on the drawings. 

 
3.5.2   Weatherproof Applications 
 
Weatherproof receptacles shall be suitable for the environment, damp or wet 
as applicable, and the housings shall be labeled to identify the allowable 
use.  Receptacles shall be marked in accordance with UL 514A for the type of 
use indicated; "Damp locations", "Wet Locations", "Wet Location Only When 
Cover Closed".  Assemblies shall be installed in accordance with the 
manufacturer's recommendations. 
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3.5.2.1   Damp Locations 
 
Receptacles in damp locations shall be mounted in an outlet box with a 
gasketed, weatherproof, cast-metal cover plate (device plate, box cover) and 
a gasketed cap (hood, receptacle cover) over each receptacle opening.  The 
cap shall be either a screw-on type permanently attached to the cover plate 
by a short length of bead chain or shall be a flap type attached to the 
cover with a spring loaded hinge. 

 
3.5.2.2   Wet Locations 
 
Receptacles in wet locations shall be installed in an assembly rated for 
such use whether the plug is inserted or withdrawn, unless otherwise 
indicated.  In a duplex installation, the receptacle cover shall be 
configured to shield the connections whether one or both receptacles are in 
use. 
  

3.5.3   Receptacles, 20-Ampere, 250-Volt 
 
Receptacles, single, 20-ampere, 250-volt, shall be ivory molded plastic, 
two-pole, three-wire or three-pole, four-wire, grounding type complete with 
appropriate mating cord-grip plug. 

 
3.5.4   Receptacles, 30-Ampere, 125/250-Volt 
 
Receptacles, single, 30-ampere, 125/250-volt, shall be molded-plastic, 
three-pole, four-wire, grounding type, complete with appropriate mating 
cord-grip type attachment plug.  Each dryer receptacle shall be furnished 
with a non-detachable power supply cord for connection to the electric 
clothes dryer.  The cord shall be an angle-type 36 inch length of Type SRD 
range and dryer cable with three No. 10 AWG conductors. 

 
3.5.5   Receptacles, 50-Ampere, 125/250-Volt 
 
Receptacles, single 50-ampere, 125/250-volt, shall be flush, molded plastic, 
three-pole, four-wire, grounding type.  Each range receptacle shall be 
furnished with a nondetachable power supply cord for connection to the 
electric range.  The cord shall be an angle-type 36 inch length of SRD range 
and dryer cable with one No. 8 and two No. 6 AWG conductors. 

 
3.6   WALL SWITCHES 
 
Wall switches shall be of the totally enclosed tumbler type.  The wall 
switch handle and switch plate color shall be ivory.  Wiring terminals shall 
be of the screw type or of the solderless pressure type having suitable 
conductor-release arrangement.  Not more than one switch shall be installed 
in a single-gang position.  Switches shall be rated 20-ampere 120-volt for 
use on alternating current only.  Pilot lights indicated shall consist of 
yoke-mounted candelabra-base sockets rated at 75 watts, 125 volts, and 
fitted with glass or plastic jewels.  A clear 6-watt lamp shall be furnished 
and installed in each pilot switch.  Jewels for use with switches 
controlling motors shall be green, and jewels for other purposes shall be 
red.  Dimming switches shall be solid-state flush mounted, sized for the 
loads. 
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3.7   SERVICE EQUIPMENT 
 
Service-disconnecting means shall be of the type indicated in paragraph 
PANELBOARDS with an external handle for manual operation.  When service 
disconnecting means is a part of an assembly, the assembly shall be listed 
as suitable for service entrance equipment.  Enclosures shall be sheet metal 
with hinged cover for surface mounting unless otherwise indicated. 

 
3.8   PANELBOARDS AND LOADCENTERS 
 
Circuit breakers and switches used as a motor disconnecting means shall be 
capable of being locked in the open position.  Door locks shall be keyed 
alike.  Nameplates shall be as approved.  Directories shall be typed to 
indicate loads served by each circuit and mounted in a holder behind a clear 
protective covering.  Busses shall be copper. 

 
3.8.1   Panelboards 
 
Panelboards shall be circuit breaker equipped as indicated on the drawings.  
 

3.9   FUSES 
 
Equipment provided under this contract shall be provided with a complete set 
of properly rated fuses when the equipment manufacturer utilize fuses in the 
manufacture of the equipment, or if current-limiting fuses are required to 
be installed to limit the ampere-interrupting capacity of circuit breakers 
or equipment to less than the maximum available fault current at the 
location of the equipment to be installed.  Fuses shall have a voltage 
rating of not less than the phase-to-phase circuit voltage, and shall have 
the time-current characteristics required for effective power system 
coordination. 

 
3.9.1   Cartridge Fuses; Noncurrent-Limiting Type 
 
Cartridge fuses of the noncurrent-limiting type shall be Class H, 
nonrenewable, dual element, time lag type and shall have interrupting 
capacity of 10,000 amperes.  At 500 percent current, cartridge fuses shall 
not blow in less than 10 seconds. 

 
3.9.2   Cartridge Fuses; Current-Limiting Type 
 
Cartridge fuses, current-limiting type, Class RK1 shall have tested 
interrupting capacity not less than 200,000 amperes.  Fuse holders shall be 
the type that will reject all Class H fuses. 

 
3.9.3   Continuous Current Ratings (600 Amperes and Smaller) 
 
Service entrance and feeder circuit fuses (600 amperes and smaller) shall be 
Class RK1, current-limiting, time-delay with 200,000 amperes interrupting 
capacity. 

 
3.9.4   Motor and Transformer Circuit Fuses 
 
Motor, motor controller, transformer, and inductive circuit fuses shall be 
Class RK1 or RK5, current-limiting, time-delay with 200,000 amperes 
interrupting capacity. 
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3.10   MOTORS 
 
Each motor shall conform to the hp and voltage ratings indicated, and shall 
have a service factor and other characteristics that are essential to the 
proper application and performance of the motors under conditions shown or 
specified. Unless otherwise specified, all motors shall have open frames, 
and continuous-duty classification based on a 40 degree C ambient 
temperature reference.  Polyphase motors shall be squirrel-cage type, having 
normal-starting-torque and low-starting-current characteristics, unless 
other characteristics are specified in other sections of these 
specifications or shown on contract drawings.  The Contractor shall be 
responsible for selecting the actual horsepower ratings and other motor 
requirements necessary for the applications indicated.  When electrically 
driven equipment furnished under other sections of these specifications 
materially differs from the design, the Contractor shall make the necessary 
adjustments to the wiring, disconnect devices and branch-circuit protection 
to accommodate the equipment actually installed. 

 
3.11   MOTOR CONTROL 
 
Each motor or group of motors requiring a single control and not controlled 
from a motor-control center shall be provided under other sections of these 
specifications with a suitable controller and devices that will perform the 
functions as specified for the respective motors. Each motor of 1/8 hp or 
larger shall be provided with thermal-overload protection.  Polyphase motors 
shall have overload protection in each ungrounded conductor.  The overload-
protection device shall be provided either integral with the motor or 
controller, or shall be mounted in a separate enclosure.  Unless otherwise 
specified, the protective device shall be of the manually reset type.  
Single or double pole tumbler switches specifically designed for 
alternating-current operation only may be used as manual controllers for 
single-phase motors having a current rating not in excess of 80 percent of 
the switch rating.  Automatic control devices such as thermostats, float or 
pressure switches may control the starting and stopping of motors directly, 
provided the devices used are designed for that purpose and have an adequate 
horsepower rating.  When the automatic-control device does not have such a 
rating, a magnetic starter shall be used, with the automatic-control device 
actuating the pilot-control circuit.  When combination manual and automatic 
control is specified and the automatic-control device operates the motor 
directly, a double-throw, three-position tumbler or rotary switch shall be 
provided for the manual control; when the automatic-control device actuates 
the pilot control circuit of a magnetic starter, the latter shall be 
provided with a three-position selector switch marked MANUAL-OFF-AUTOMATIC.  
Connections to the selector switch shall be such that only the normal 
automatic regulatory control devices will be bypassed when the switch is in 
the Manual position; all safety control devices, such as low- or high-
pressure cutouts, high-temperature cutouts, and motor-overload protective 
devices, shall be connected in the motor-control circuit in both the Manual 
and the Automatic positions of the selector switch.  Control circuit 
connections to any MANUAL-OFF-AUTOMATIC switch or to more than one automatic 
regulatory control device shall be made in accordance with wiring diagram 
approved by the Contracting Officer unless such diagram is included on the 
drawings. All controls shall be 120 volts or less unless otherwise 
indicated. 
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3.11.1   Contacts 
 
Unless otherwise indicated, contacts in miscellaneous control devices such 
as float switches, pressure switches, and auxiliary relays shall have 
current and voltage ratings in accordance with NEMA ICS 2 for rating 
designation B300. 

 
3.11.2   Safety Controls 
 
Safety controls for boilers shall be connected to a 2-wire, 120 volt 
grounded circuit supplied from the associated boiler-equipment circuit. 
Where the boiler circuit is more than 120 volts to ground, safety controls 
shall be energized through a two-winding transformer having its 120 volt 
secondary winding grounded.  Overcurrent protection shall be provided in the 
ungrounded secondary conductor and shall be sized for the load encountered. 

 
3.12   MOTOR-DISCONNECT MEANS 
 
Each motor shall be provided with a disconnecting means when required by 
NFPA 70 even though not indicated.  For single-phase motors, a single or 
double pole toggle switch, rated only for alternating current, will be 
acceptable for capacities less than 30 amperes, provided the ampere rating 
of the switch is at least 125 percent of the motor rating.  Switches shall 
disconnect all ungrounded conductors. 

 
3.13   LIGHTING FIXTURES, LAMPS AND BALLASTS 
 
This paragraph shall cover the installation of lamps, lighting fixtures and 
ballasts in interior or building mounted applications. 

 
3.13.1   Lamps 
 
Lamps of the type, wattage, and voltage rating indicated shall be delivered 
to the project in the original cartons and installed just prior to project 
completion.  Lamps installed and used for working light during construction 
shall be replaced prior to turnover to the Government if more than 15% of 
their rated life has been used.  Lamps shall be tested for proper operation 
prior to turn-over and shall be replaced if necessary with new lamps from 
the original manufacturer.  10% spare lamps of each type, from the original 
manufacturer, shall be provided. 

 
3.13.2   Lighting Fixtures 
 
Fixtures shall be as shown and shall conform to the following specifications 
and shall be as detailed on the drawings.  Illustrations  shown on the 
drawings are indicative of the general type desired and are not intended to 
restrict selection to fixtures of any particular manufacturer.  Fixtures of 
similar designs and equivalent energy efficiency, light distribution and 
brightness characteristics, and of equal finish and quality will be 
acceptable if approved.  In suspended acoustical ceilings with fluorescent 
fixtures, the fluorescent emergency light fixtures shall be furnished with 
self-contained battery packs. 

 
3.13.2.1   Accessories 
 
Accessories such as straps, mounting plates, nipples, or brackets shall be 
provided for proper installation. 
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3.13.2.2   Ceiling Fixtures 
 
Ceiling fixtures shall be coordinated with and suitable for installation in, 
on or from the ceiling as shown.  Installation and support of fixtures shall 
be in accordance with NFPA 70 and manufacturer's recommendations.  Where 
seismic requirements are specified herein, fixtures shall be supported as 
shown or specified.  Recessed fixtures shall have adjustable fittings to  
permit alignment with ceiling panels.  Recessed fixtures installed in fire-
resistive ceiling construction shall have the same fire rating as the 
ceiling or shall be provided with fireproofing boxes having materials of the 
same fire rating as the ceiling, in conformance with UL Elec Const Dir.  
Surface-mounted fixtures shall be suitable for fastening to the ceiling 
panel structural supports. 

 
3.13.2.3   Fixtures for Installation in Grid Type Ceilings 
 
Fixtures for installation in grid type ceilings which are smaller than a 
full tile shall be centered in the tile.  1 by 4 foot fixtures shall be 
mounted along the grid rail as shown.  Work above the ceiling shall be 
coordinated among the trades to provide the lighting layout shown.  Fixtures 
mounted to the grid shall have trim exactly compatible with the grid.  
Contractor shall coordinate trims with ceiling trades prior to ordering 
fixtures.  Metric fixtures shall be designed to fit the metric grid 
specified.  Fixtures in continuous rows shall be coordinated between trades 
prior to ordering.  Fixtures shall be mounted using independent supports 
capable of supporting the entire weight of the fixture.  No fixture shall 
rest solely on the ceiling grid.  Recessed fixtures installed in seismic 
areas should be installed utilizing specially designed seismic clips.  
Junction boxes shall be supported at four points. 

 
3.13.2.4   Suspended Fixtures 
 
Suspended fixtures shall be provided with swivel hangers or hand-straights 
so that they hang plumb.  Pendants, rods, or chains 4 feet or longer 
excluding fixture shall be braced to prevent swaying using three cables at 
120 degrees of separation.  Suspended fixtures in continuous rows shall have 
internal wireway systems for end to end wiring and shall be properly aligned 
to provide a straight and continuous row without bends, gaps, light leaks or 
filler pieces.  Aligning splines shall be used on extruded aluminum fixtures 
to assure hairline joints.  Steel fixtures shall be supported to prevent 
"oil-canning" effects.  Fixture finishes shall be free of scratches, nicks, 
dents, and warps, and shall match the color and gloss specified.  Pendants 
shall be finished to match fixtures.  Aircraft cable shall be stainless 
steel.  Canopies shall be finished to match the ceiling and shall be low 
profile unless otherwise shown.  Maximum distance between suspension points 
shall be 10 feet or as recommended by the manufacturer, whichever is less. 

 
Suspended fixtures installed in seismic areas shall have 45% swivel hangers 
and shall be located with no obstructions within the 45% range in all 
directions.  The stem, canopy and fixture shall be capable of 45% swing. 

 
3.13.3   Ballasts 
 
Remote type ballasts or transformers, where indicated, shall be mounted in a 
well ventilated, easily accessible location, within the maximum operating 
distance from the lamp as designated by the manufacturer. 
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3.13.4   Emergency Light Sets 
 
Emergency light sets shall conform to UL 924 with the number of heads as 
indicated.  Sets shall be permanently connected to the wiring system by 
conductors installed in short lengths of flexible conduit. 

 
3.14   EQUIPMENT CONNECTIONS 
 
 Wiring not furnished and installed under other sections of the 
specifications for the connection of electrical equipment as indicated on 
the drawings shall be furnished and installed under this section of the 
specifications.  Connections shall comply with the applicable requirements 
of paragraph WIRING METHODS.  Flexible conduits 6 feet or less in length 
shall be provided to all electrical equipment subject to periodic removal, 
vibration, or movement and for all motors.  All motors shall be provided 
with separate grounding conductors.  Liquid-tight conduits shall be used in 
damp or wet locations. 

 
3.14.1   Motors and Motor Control 
 
Motors, motor controls, and motor control centers shall be installed in 
accordance with NFPA 70, the manufacturer's recommendations, and as 
indicated.  Wiring shall be extended to motors, motor controls, and motor 
control centers and terminated. 

 
3.14.2   Installation of Government-Furnished Equipment 
 
Wiring shall be extended to the equipment and terminated. 

 
3.15   CIRCUIT PROTECTIVE DEVICES 
 
The Contractor shall calibrate, adjust, set and test each new adjustable 
circuit protective device to ensure that they will function properly prior 
to the initial energization of the new power system under actual operating 
conditions. 

 
3.16   PAINTING AND FINISHING 
 
Field-applied paint on exposed surfaces shall be provided under Section 
09900 PAINTING, GENERAL. 

 
3.17   REPAIR OF EXISTING WORK 
 
The work shall be carefully laid out in advance, and where cutting, 
channeling, chasing, or drilling of floors, walls, partitions, ceiling, or 
other surfaces is necessary for the proper installation, support, or 
anchorage of the conduit, raceways, or other electrical work, this work 
shall be carefully done, and any damage to building, piping, or equipment 
shall be repaired by skilled mechanics of the trades involved at no 
additional cost to the Government. 

 
3.18   FIELD TESTING 
 
Field testing shall be performed in the presence of the Contracting Officer.  
The Contractor shall notify the Contracting Officer 10 days prior to 
conducting tests.  The Contractor shall furnish all materials, labor, and 
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equipment necessary to conduct field tests.  The Contractor shall perform 
all tests and inspection recommended by the manufacturer unless specifically 
waived by the Contracting Officer.  The Contractor shall maintain a written 
record of all tests which includes date, test performed, personnel involved, 
devices tested, serial number and name of test equipment, and test results.  
All field test reports will be signed and dated by the Contractor. 

 
3.18.1   Safety 
 
The Contractor shall provide and use safety devices such as rubber gloves, 
protective barriers, and danger signs to protect and warn personnel in the 
test vicinity.  The Contractor shall replace any devices or equipment which 
are damaged due to improper test procedures or handling. 

 
3.18.2   Cable Tests 
 
The Contractor shall be responsible for identifying all equipment and 
devices that could be damaged by application of the test voltage and 
ensuring that they have been properly disconnected prior to performing 
insulation resistance testing.  An insulation resistance test shall be 
performed on all low and medium voltage cables after the cables are 
installed in their final configuration and prior to energization.  The test 
voltage shall be 500 volts DC applied for one minute between each conductor 
and ground and between all possible combinations of conductors.  The minimum 
value of resistance shall be: 

 
R in megohms = (rated voltage in kV + 1) x 1000/(length of cable in feet) 

 
Each cable failing this test shall be repaired or replaced.  The repaired 
cable system shall then be retested until failures have been eliminated. 

 
3.18.2.1   Low Voltage Cable Tests 
 

a.  Continuity test. 
 

b.  Insulation resistance test. 
 
3.18.3   Motor Tests 
 

a.  Phase rotation test to ensure proper directions. 
 

b.  Operation and sequence of reduced voltage starters. 
 

c.  High potential test on each winding to ground. 
 

d.  Insulation resistance of each winding to ground. 
 

e.  Vibration test. 
 

f.  Dielectric absorption test on motor. 
 
3.18.4   Circuit Breaker Tests 
 
The following field tests shall be performed on circuit breakers. 
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3.18.4.1   Circuit Breakers, Molded Case 
 

a.  Insulation resistance test phase-to-phase, all combinations. 
 

b.  Insulation resistance test phase-to-ground, each phase. 
 

c.  Closed breaker contact resistance test. 
 

d.  Manual operation of the breaker. 
 
3.19   OPERATING TESTS 
 
After the installation is completed, and at such time as the Contracting 
Officer may direct, the Contractor shall conduct operating tests for 
approval.  The equipment shall be demonstrated to operate in accordance with 
the specified requirements.  An operating test report shall be submitted in 
accordance with paragraph FIELD TESTING. 

 
3.20   ACCEPTANCE 
 
Final acceptance of the facility will not be given until the Contractor has 
successfully completed all tests and after all defects in installation, 
material or operation have been corrected. 

 
 
 

END OF SECTION 
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